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Mirr or  Image Analysis of Web Ranks of Universiti es: 

The South Asian Top 100s 
 

 

Arup Bar man
*
 

 

 
 

Abstract 
South Asian B-schools including Indian institutions are now trying to get noticed in the 
virtual world through their websites. Hence the significance of launching institutional 

websites through an integration of administration, knowledge repositories and class rooms 

cannot  be  over-emphasized.  This  study  examines  the  state  of  South  Asian  Top-100 

Webometrics data to compare the level of concordance (ranking agreements) and mirror 

images.  The  concordance  and  mirrors  images  reveal  the  direction  of  relationship  of 

variables and finally induct the innovational cues to launch effective institutional websites 

in South Asia. 

 
Keywords: Concordance, Cyber Metrics, Innovation, Faculty Development, Research 

 
Introduction 
Websites are becoming the window and considered as mirror of academic institutions. It is 
the core marketing for academic and intellectual outputs produced by an institution.  An 

academic  institution faces difficulties without a well  maintained website. Websites of 

institution promotes web publication; supports open access initiatives, electronic access to 

scientific publications and to other  academic materials. All  these indicator s are very 

useful for ranking purposes too as they are not based on number of visits or page design 

but on the global performance and visibility of the universities. 

 
As other rankings focused only on a few relevant aspects, specially research results, web 

indicators based  ranking reflects better the whole picture, as many other activities of 

professors and researchers are showed by their web presence. The Web covers not only 

formal  (e-journals,  repositories)  but  also   informal  scholarly  communication.  Web 

publication is cheaper, maintaining the high standards of quality of peer review processes. 

It  could  also  reach  much  larger  potential  audiences,  offering  access  to   scientific 

knowledge to researchers and institutions located in developing countries and also to third 

parties (economic, industrial, political or cultural stakeholders) in their own community. 

 
There are Webometrics rankings with larger coverage of contents and variables than other 

similar rankings.  It reflects researches focused on research results and other indicators 

those reflect better global quality  of scholar and researches of institutions worldwide. 

These rankings are intending to motivate both  institutions and scholars to have a web 

presence that  reflect  accurately their  activities.  This  Webometrics  can  be a basis  for 

innovation of the institutions web policy, maintenance of web volume, and quality of their 

electronic publications through the websites. Webometrics ranking correlates well  with 
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quality of education provided and academic prestige, but other non-academic variables 

need to be taken into account. The Webo metrics Rank is a combination of four ranks that 

has different weights, viz. 

 
Visibility (External in-links) = 50 Percent Weight 

Size (Web Pages) = 20 Percent Weight 

Rich Files = 15 Percent Weight 

Scholars = 15 Percent Weight 

 
By the Webometric Rankings, World University Ranking, Academic Ranking of World 

University etc. are agency based benchmarking tool that supports in the process of internal 

and external innovations. 

 
The Problems 
Webometrics Ranks through the selected weighted dimensions can create mirror images. 
The images of each dimension are reflected in the global, regional, countryós rank of webs 

of  university  or  institutions.  There  can  have  fourteen  possible  associations  of  four 

dimensions can create images on the overall  ranks of a website of institution. Thus, the 

possible associations create different images on mirror since the weight of each is different 

and can be controlled by associating and disassociating the  individual dimensions by 

making  groups  at  time  of  observation.  This  mirror  image  (figure)  of  each  group  of 

associated dimensions can be assessed statistically since the ranking data are ordinal data. 

In the context of Webometrics data all  the numerical reflections of all  possible dimensions 

by pairing the variables may serve as the reflection which can be analyzed in the context 

of continental, regional, and country Webometric analysis. 

 
Considering the educational mission of continent Asia in the recent years and also the 

ranks of Asian institutions in global education map its mirror image of various dimension 

may become the good  beginning. If the continent Asiaós webometrics are observed for 

analyzing the contrast of macro images  say ïSouth East Asia, South Asian educational 

context would help in the benchmarking of higher educational institutions through cyber 

innovations. This is relevant at this present juncture for the countryós attempt to posit them 

in an educational hub. Though, we know that Indian education is stronger than the other 

countries of South Asia; Singapore is stronger than the other South East Asian countries, 

still  the   aggregate,  mirror  images  can  always  help  in  innovational,  development, 

collaboration plan. But, there are hardly such analysis based on the Webometrics data. 

 
Objectives 

¶ To examine the concordance among the ranked variables of webs across the cases 

(Top-100) of institutions in the South of Asia. 

¶ To examine the strength of association of cyber metric ranked indicators in the 

context of the top ranking institutions in South Asia; 

¶ To compare the mirror images associated ranked variables in the context of South 

Asian Universities. 

 
Hypotheses 

H01 ï There are no concordance among the ranked variables of webs across each 

group  (Top-100) of institutions of three continental region of Asia. 
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H02-   There is no significant associations between the ranked cyber-metric 

indicators of institutions and these associations are always positive; 

H03- There no differences among the mir ror image created by the associated 

variables in the context of South Asian Institutes/Universities. 

 
Methodology 
Data and Data Source:  Ranking of Web of World Universities -2011 was the prime data 
source for this study. From the source three different groups of institutions ranks in 

website  were  downloaded. Total 100 hundred web ranks of the continent Asian were 

processed for analysis for this paper. For each university and institutions the 6 series of 

ranked data (Table-1) were selected. 

 
Data analysis: For the ranked data the available statistical, non-parametric tools Kendal 

Co-efficient  of  Concordance  for  agreement  analysis;  Spearmanós  Rho  for  associated 

variable mirror image calculation for one for each group were applied. 

 
Results and Discussions 
Concordances: Kendallós W is a measure of the agreement of the rankings of variables 
across cases (universities or institutions) selected for observation and analysis. In the 

table-2, the value of Kendallós W for Top-100 universities of which the value =0 .236 near 

to  0  indicating  little  agreements   ranking  variables  across  cases.  In  all  cases  the 

significance levels (0.000<.05) indicate that at least one of the variables differs from the 

others in all  three groups of institutions those were considered for observation. Thus, the 

hypothesis, H01 ï there is no concordance among the ranked variables of webs across each 

group (Top-100) of institutions of south Asia is partially accepted. 

 
Strength of Associations and Images 
Mirror Images of Web Ranks of South Asian Universities: Observable disagreement of 
ranks of the variable posits further to examine the association of ranked variables among 

the selected groups of universities of south Asia. Association of ranks of each variables for 

web ranks for Top-100 universities of South Asian Institutions were examined the through 

the Spearmanós Rho to examine the mirror images of mutually associated variables. This 

is nonparametric correlations table displays  correlation coefficients, significance values, 

and number of cases with non-missing values. In the nonparametric correlations table we 

may see information for Kendall 's tau-b and/or Spearman's rho. Both Kendall's tau-b and 

Spearman's rho use the ranks of the data to calculate correlation coefficients. Spearman's 

rho is a rank-order correlation coefficient which measures association at the ordinal level. 

The  sign of the correlation coefficient (Spearmanós Rho of world rank & size=0.722 

significant at .000<.05; world rank & visibility of webs= 0.584, sig. 0.000<.05; Rich file 

& World Rank= 0.768, sig.=0.000<0.05; scholar & world rank = 0.602, sig. 0.000<0.05) 

indicates the positive direction of the relationship. This is a nonparametric version of the 

Pearson correlation based on  the ranks of the data rather than the actual values. In the 

table-3,  values  of  the  correlation  coefficient  range  from  -1  to  1.  The  values  of  the 

correlation coefficients are indicating the strength, with larger absolute values indicating 

stronger relationships. 

 
The sign of the correlation coefficient (Spearmanós Rho of visibility ranks & size ranks 

=0. .589 significant at .000<.05; Rich Files ranks & size ranks= 0.599, significant at 
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0.000<.05; Scholar & Size Rank= 0.155, significant at 0.124.>0.05) indicated insignificant 

positive images. This is a nonparametric version of the Pearson correlation based on the 

ranks of the data rather than the  actual values. In the table-3, values of the correlation 

coefficient range 0 to 1. The values of the  correlation coefficients are indicating the 

strength, with larger absolute values indicating stronger  relationships. In the context of 

visibility of rich files and scholars the Spearmanós Rho =0.498, signifi cant at 0.000<0.05 

indicated relatively strong positive images. In the context of association between visibility 

and scholars Spearmanós Rho= -0.019, significant at 0.853>0.05 indicates insignificant 

negative images. Spearmanós Rho of rich files and scholar = 0.223, significant at 0.025> 

0.05 indicated significantly week association (weak image creator) in the context of South 

Asian Institutes. 

 
In the context of Web Ranks of the indicators of  South Asian Institutes, association 

between  visibility  and  scholars  Spearmanós  Rho=  -0.019,  signifi cant  at  0.853>0.05 

indicates insignifi cant negative images and the association between rich fil es and scholar = 

0.223, significant  at  0.025>  0.05  indicated  signifi cantly  weak  image  creator  accepts 

hypothesis   H02- Ųthere  is no significant associations between the ranked cyber-metric 

indicators and these associations⸗ and maybe relationship in the negative direction. 

 
Mir ror Images 
For  comparing  the  mirror  images  of  associated  indicators  a  metrics  (Table  -5)  of 
Spearmanós Rho prepared from the absolute values appeared in the Table -5. The levels 

and strength of mirror images of the Asian and South East Asian, South Asian revealing 

minor dis-concordances The associated variables  rich files, visibility, size, world ranks of 

webs of institutions of South Asian contexts do not reveals any significant differences in 

the level of mirror images. Though, the associations of  variables created weak image 

because of the procedure of data collection. There cannot be negative association and thus 

any association should not create negative image on global rank. In contradiction to logic 

of association revealed by the statistical images of South Asian Institutes showed (Table- 

5) negative  images  may  create  lot  of  questions  regarding  the  scholars  and  visibility 

dimension. Hence, the study has revealed the fact that in developing web for institution in 

South Asia, the institutions  needs to consider the factor of visibility and the scholar 

dimensions of web development. Images Decomposition and Contrasts (Table-5) 

¶ Size and World Ranks: Reflection of strong image 

¶ Visibility and World Ranks:  Reflection of Strong image 

¶ Rich files and World Ranks: Reflection of strong image 

¶ Scholars and World Ranks: Revealing better image in the web ranks than South 

Asia 

¶ Visibility and Size: Asian Top-100 created weak image 

¶ Rich Files and Size: South East Asian Institutions created stronger image 

¶ Web ranks image of South Asian Top-100 are weak image in the case of scholars 

size scholars scholastic contents posted in the webs; scholars visibility; and rich 

files and scholars. 

 
Implications and Conclusion 
No doubt, the ranked data while it was analyzed by mirror images (Spearmanós Rho) 

transforms the micro-data (Ranks of institutional website) to an aggregate level. It may 
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confuse the reader as well as policy makers and web developers. But, many a time we may 

confuse by observing the micro-data and micro-level analysis and may forces to become 

complacent in innovation and creativity and in the competitions. In the case of South Asia, 

the ranked data on the web of Indian  Institutes, hence, the study is revealing a macro 

picture  of  core  leading  country in  the  academic  and  educational  façade.  Hence,  any 

possible level of implications of the study would have parallel influence on India and the 

other country of the regions as well. 

 
This study may be useful for B-schools and the individual departments of any university 

which aim to stay on run of completion. Present study suggests that south Asian as well  as 

India Institution should take  care of aspects such as scholars size; scholars scholastic 

contents posted in the webs; scholars visibility; and rich files to stand in the cue of global 

academic and knowledge competitions.  There is no time to indulge in self -complacency 

in the context of web development if  South Asian people want to develop the region as 

education hub.  The institutions of South Asia as well  as Indian B-schools must proceed 

by  removing the complacency for web development. South Asian institute must move 

more carefully by displaying an exhibit-able intellectual prowess of any institutions and 

stock of intellectual capital. 

 
[Acknowledgement:  This  paper  is  outcome  of  UGC  support  towards  pursuing  post- 

doctoral research on HRD Collaboration in India and South East Asian Nations.] 
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Exhibits 
 

Figure 1: Mir ror Image of Associated Dimensions 
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(Mirror Image) 
 

 
 

Rich Files 

in Web 
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Table 1 
 

 

Universities/Institutions Data ( All  Ranks) 
 

 
 

Top 100-Asian Universities 

Top 100-South East Asian Universities 

Top 100-South Asian Universities 

World Ranks 

Continent Ranks 

Positional Variables 

Size 

Visibility 

Rich Files 

Scholars 

 
Table 2 

 
 South Asian Institutions 

N 100 

Kendall's W (Coefficient of 
Concordance) 

 
0.236 

Chi-Square 94.496 

df 4 

Asymp. Sig. .000 
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Table 3 

Strength of Association Ranked Cyber Metr ic indicators of South Asian Universities 

 
  WORLD  

RANK  

SIZE VISIBILITY RICH 

FILES 

SCHOLAR 

WORLD 
RANK 

Spearman⸗s 
Rho 

1.000     

Sig. (2- 
tailed) 

.     

SIZE Spearman⸗s 
Rho 

.722 1.000    

Sig. (2- 
tailed) 

.000 .    

VISIBILITY Spearman⸗s 
Rho 

.584 .589 1.000   

Sig. (2- 
tailed) 

.000 .000 .   

RICH FILES Spearman⸗s 
Rho 

.768 .599 .498 1.000  

Sig. (2- 
tailed) 

.000 .000 .000 .  

SCHOLAR Spearman⸗s 
Rho 

.602 .155 -.019 .223 1.000 

Sig. (2- 
tailed) 

.000 .124 .853 .025 . 

**  Correlation is significant at the .01 level (2-tailed). 
 

Table 4 

Metr ics of Mir ror Image 

Top-100 South Asian Web Ranks of Universities 

 
   

WORLD 

RANK  

 
SIZE 

 
VISIBILI TY 

 
RICH 

FILES 

 
SCHOLAR 

WORLD 
RANK 

Spearmanós 
Rho 

1.000     

SIZE Spearmanós 
Rho 

(0.722) 1.000    

VISIBILITY Spearmanós 
Rho 

(0.584)  
(0.584) 

1.000   

RICH FILES Spearmanós 
Rho 

(0.768)  
(0.768) 

(0.498) 1.000  

SCHOLAR Spearmanós 
Rho 

(0.602)  
(0.155) 

(-0.019) (0.223) 1.000 

Figures- *Asian; [South East Asian]; (South Asian) 

Values in the parentheses are Spearman⸗s Rho of Asian Web Ranks of indicators 
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Table 5 

Metr ics of Mir ror Image of Asian Top 100, South East Asian 

and South Asian  Web Ranks of Universities 

 
Associated 

Var iables/ 

Mir ror images 

Spearmanós 
Rho 

Interpretations Acceptance 

and 

Rejection 

SIZE & WORLD 
RANKS 

(0.722) South Asian Context significant and 
strong mirror image 

H03 

Accepted 

VISIBILITY & 
WORLD RANKS 

(0.584) South Asian Context  significant and 
relatively strong mirror Image 

H03 

Accepted 

RICH FILES  & 
WORLD RANKS 

0.768) South Asian Context  Significant and 
strong mirror Image 

H03 

Accepted 

SCHOLAR  & 
WORLD RANKS 

(0.602) (South Asian context  signifi cant and 
strong mirror Image) 

H03 

Accepted 

VISIBILITY  & 
SIZE 

(0.584) (South Asian context Significant and 
relatively strong mirror image) 

H03 

Accepted 

RICH FILES 
&SIZE 

(0.768) (South Asian context  Significant and 
Strong mirror image) 

H03 

Accepted 

SCHOLAR & 
SIZE 

(0.155) (South Asian context  Significant and 
weakest  mirror image) 

H03 

Accepted 

RICH FILES & 
VISIBILITY 

(0.498) (South Asian context  significant and 
weak mirror image) 

H03 

Accepted 

SCHOLAR & 
VISIBILITY 

(-0.019) (South Asian context  insignificant but 
negative mirror image) 

H03 

Rejected 

RICH FILES & 
SCHOLARS 

(0.223) (South Asian context significant but 
weak  mirror Image) 

H03 

Accepted 

Figures- *Asian; [South East Asian]; (South Asian) 

Values in the parentheses are Spearman⸗s Rho of Asian Web Ranks of indicators 
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Prospects of Clean Technologies for  Sustainable Business 
 

 

P Vijaya
*
 

 

 
 

Abstract 
In the present global scenario businesses need to be competitive. This is all  the more 
significant in the context of manufacturing sector in the wake of low cost manufacturing 

nations like China, and others. However one change which has impacted the entire world 

is climate change and consequent global warming with adverse effects. Climate change is 

increasingly assuming signifi cance in planning and strategic decision by the governments 

and businesses all  over the world. It impacts all countries, but is particularly severe in 

developing countries. This has led to the realization of the need to adopt measures to 

mitigate climate change. Manufacturing fi rms are under the regulatory and consumer 

pressures. Clean technologies have therefore emerged as a solution towards sustainability. 

 
Keywords: Clean Technologies, Sustainable Business, Emerging Nations 

 
ñSustainability is here to stay or we may not beò -Niall  Fitzgerald 

 
Introduction 
Since 1991, the Indian economy is being progressively liberalized and its integration to the 
global economy is deepening. Liberalization and globalization have provided 

unprecedented opportunity for the growth and expansion of the industry in general and the 

manufacturing in  particular. Indian Industry has to not only face stiff  competition from 

free  imports  but  also  continue   its   efforts  to  grow  its  export  capability  through 

competitiveness. There is a continuous need to benchmark the Indian manufacturing sector 

against the best in the world and enhance competitiveness of  the manufacturing sector. 

Ultimately, it is fi rms that compete in  the market and not countries.  Therefore, it is 

necessary for them to become competitive by building abili ties to acquire, assimilate, 

develop new technologies; reduce production costs; cut down delivery time; practice Total 

Quality Management; enhance productivity and customer service. In the increasing global 

focus on sustainable  business practices it is necessary for the Indian industry to adopt 

carbon efficient or clean technologies.  Clean technologies have emerged as a necessary 

imperative with the climate changes and the impending dangers to planet earth. Climate 

change is increasingly becoming a central topic of debate and strategic decision making by 

Governments and businesses all  over the world. The warming of the climate system  is 

unequivocal, as is now evident from observations of increases in global average air and 

ocean temperature, widespread melting of snow and ice, and rising global mean sea level. 

It impacts all  countries, but is particularly severe for developing countries like India, given 

their vulnerabilities, inadequate means and limited capacities to adapt to its effects. 
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The global concerns are represented through the pre-eminent business voice going into 

COP15,  the   Communiqué:  ŲA strong,  effective  and  equitable  international  climate 

framework will  stimulate the  domestic policy interventions, bilateral and regional deals 

that are needed as a matter of urgency to deliver on intermediate and long-term reduction 

targets  and  accelerate  construction  of  the  low-carbon  economy.  This  will  unlock  the 

potential of business to do what it does best: to invest profitably, to innovate, and make 

affordable low-carbon products and services to billions of consumers around the  world. 

The more ambitious the framework, the more business will  deliveró. The manufacturing 

sector is  the major contributor of greenhouse gas emissions. The International Energy 

Agency estimates that  70%  of greenhouse-gas emission reductions could be achieved 

through the diffusion of existing  low-carbon and energy-efficient technologies, along 

with technologies already in an advanced state. These technologies are transferred through 

projects, and through products that are bought and sold, beyond national boundaries and at 

a  fairly  rapid  pace.  Companies  transfer  technology  constantly,  either  within  its  own 

branches in different countries, or by selling it to other companies operating elsewhere. 

 
Cognizant of this need, the government of India has taken several policy measures towards 

combating climate change. The present plan of Government of India constitutes one of the 

strongest responses to global climate change by any developing country. India has already 

achieved emission intensity reduction by 17.6% between 1990 and 2005. Going forward, 

given the recent successes of Indian industry in energy efficiency, renewable energy and 

green buildings and enhanced commitment to address climate change issues, the 20-25% 

emission  intensity  reduction  goals,  set  out  by  the  Indian  Government,  should   be 

achievable. As  India reduces emission intensity of its economy by 20-25% by 2020, 

numerous investment opportunities are likely to emerge in the key sectors. These include 

(a) Industrial energy effi ciency: An investment opportunity of Rs 82575 million exist in 

industrial energy efficiency leading to  annual saving potential of Rs 37510 million (b) 

Renewable energy: 20,000 MW target of solar energy capacity by 2022 and pipeline of 

other renewable energy projects such as biomass, wind and small  hydro present huge 

investment opportunity in the sector in coming years (c) Green Buildings: One billion sq. 

ft. of green buildings is being targeted to be set-up in India by the year 2012, leading to 

significant  investment requirement in the sector and (d) Cleaner Conventional Energy 

Technologies: Indian  Government has set a target of having up to 50% of new thermal 

power generation capacity based on clean coal technologies. The investment requirement 

in clean conventional energy technologies is relatively higher, at present. In this scenario 

of a proactive and environmental friendly policy framework  the Indian industry must 

adopt  clean  and  sustainable  technologies  to  meet  the  global  challenges  and  achieve 

efficiency and competitiveness. 

 
Climate Change as a Business Issue 
Climate change is increasingly being seen as a strategic issue, and leading companies are 
taking action now to mitigate the risks and take advantage of the opportunities arising 

from it to ensure a position for themselves in the emerging low-carbon global economy. 

The risk that climate change  poses  to any individual business varies, but nearly every 

company will  face some pressures. The business risks from climate change include: 

 
Regulatory  risk:  Companies  with  significant  GHG  emissions  or  energy  intensive 

operations face risks from new state, national and international regulations limiting carbon 
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emissions and imposing a cost on the same. While few countries already have mandatory 

climate change legislation in place, momentum for similar legislations in many countries 

is growing. California and ten Northeastern states in the US have already taken regulatory 

action to ensure emission reductions. Japan,  China and others have instituted GHG 

emission  reduction  targets,  fuel  emission  standards  and  renewable  energy  mandates. 

Meanwhile, the entire EU is pushing to reduce GHG emissions under an  ambitious cap 

and trade carbon emissions trading programme already valued at over US $30 billion a 

year.  All  major  companies  including  oil  producers,  banks  and  automakers  will  be 

impacted by the fast-spreading regulations. 

 
Physical  risk:  Businesses  are  at  risk  from  the  physical  impacts  of  climate  change, 

including  the   increased  intensity  and  frequency  of  severe  weather  events  such  as 

prolonged droughts, floods,  storms and sea level rise. Climate change may worsen dry 

seasons and droughts, as well  as weaken water retention in the variable monsoon periods. 

This can have alarming impacts considering the fact that 65% of the Indian agriculture is 

rain-fed, and one-sixth of the country is already drought-prone. Moreover, floods affect an 

area of around 7.5 million hectares per year. With climate change impacts becoming more 

pronounced, an increasingly urbanized population may become vulnerable to new flood 

risks. 

 
Reputational and competitive risk: Tightly linked to the regulatory risk in the global and 

domestic market  places, climate risk preparedness will  be a key driver in a companyós 

ability to compete. General Electric, for example, sees huge growth opportunities from its 

many  new  climate-friendly product  lines,  such  as  wind  turbines,  high  efficiency  gas 

turbines, IGCC power plants and hybrid diesel-electric  locomotives. India is already a 

production  hub  of  small  fuel  efficient  cars  and  its  potential  has  increased  as  most 

European and American auto manufacturers realize the competitive risk arising out  of 

smaller cars. 

 
Litigation Risk: Companies in carbon-intensive industries such as oil and gas, electric 

utilities, and automobile manufacturing are already starting to face litigation concerning 

EU,  are  impacted  by  stringent  emission  norms  applicable  in  the  European  market. 

Similarly, cement manufacturers are  now facing the litigation risk for high emissions 

during the production phase. The potential liability is  immense should the courts find 

companies guilty in such cases. Even if  some of the lawsuits are unsuccessful, the costs of 

litigation and the damage to reputation incurred by some companies could  have been 

detrimental.  Clean  technologies  therefore  have  emerged  as  a  necessary imperative  in 

business organizations and in particular the manufacturing industry. 

 
Clean Technology 
Trends: In 2008, clean technology venture investments in North America, Europe, China 
and India totaled a record $8.4 billion. The preliminary 2008 total represents the seventh 

consecutive year growth in venture investing, widely recognized as a leading indicator of 

overall  investment  patterns.  China  is  seen  as  a  major  growth  market  for  cleantech 

investments currently, with a focus on renewable energy technologies. Annual Cleantech 

Investment in North America, Europe, Israel, China, & India is given in Exhibit 1. 
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Definit ion: Clean technology includes the renewable energy (wind power, solar power, 

biomass,  hydropower,  biofuels),  information  technology,  green  transportation,  electric 

motors, green chemistry,  lighting, and many other appliances that are now more energy 

efficient.  It  is  a  means  to  create  electricity  and  fuels  with  a  smaller  environmental 

footprint. And it is the need to make green  buildings both more energy efficient and 

environmentally benign. While there is no standard definit ion of "clean technology," it  has 

been described by Clean Edge, a clean-tech research fi rm, as "a diverse range of products, 

services, and processes that harness renewable materials and energy sources, dramatically 

reduce the use of natural resources, and cut or eliminate emissions and wastes." It notes 

that  "Clean  technologies  are  competitive  with,  if  not  superior  to,  their  conventional 

counterparts.  Many  also  offer  significant  additional  benefits,  notably  their  ability  to 

improve the lives of those in both developed and developing countries" 

 
Adopting  Clean  Technologies:  Adopting  clean  technologies  or  going  green  is  the 

voluntary   pursuit  of  any  activity  that  encompasses  concern  for  energy  efficiency, 

environmental management, water management, waste management and recycling. Green 

practices ultimately lead to sustainable development and equitable growth. Today public 

and private sectors are seeking ways to reduce  environmental and human health risks 

posed  by  climate  change,  natural  resource  depletion  and   toxic  contamination  to 

environment.   Being clean/green is no longer a cost of doing businesses; it is a catalyst for 

constant innovation, new market products and services.  Some of the Activities which can 

be undertaken by the firms are: 

¶ Design and implementation of Environmental Management System (EMS) as per 

ISO 

¶ Implementing 14001 

¶ Design  and  implementation  of  Occupational  Health  and  Safety  Management 

System as 

¶ Implementing OHSAS 18001 

¶ Internal auditor and Lead auditor on ISO 14001 and OHSAS 18001 

¶ A Clean Development Mechanism (CDM) 

¶ Green audits / cleaner production audits 

¶ Environmental projects -cleaner production projects in partnership with 

international agencies 

¶ Safety audits as per IS-14489: 1998 

¶ Web-based waste material exchange 

¶ Waste management studies 

¶ Hazardous waste management 

 
Energy Efficiency and Sustainable Growth 
Energy cost being a major component of production cost, excellence in energy efficiency 
ensures a healthy bottom line through the most productive consumption of energy. Energy 

efficiency also enables resource conservation bringing down the need for more resources. 

It also leads to reduced Green House Gas (GHG) emissions, lesser pollution levels and a 

healthier environment. This necessitates  increased usage of natural resources, such as, 

coal, oil, energy, electricity & water. Byproduct of this enlarged resource usage is greater 

air emissions, waste generation and waste water discharge, thus making the earth spin out 

of its ecological balance. Achievement of higher growth rate with optimal use of resources 
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and adopting better management practices to reduce the emissions & discharges is the 

need of the hour.  Towards realizing this objective, CII  has initiated a new programme 

titled Mission on Sustainable Growth (MSG). Being cognizant of the need of sustainable 

growth and dwindling natural capital, fi rms  need to attain the following Ten -Natural 

Capital Commandments: 

1.  Reduce specif ic consumption of energy and water by 2-6%* every year over next 

ten years 

2.  Reduce specific  generation of waste and reduce the quantum of waste going to 

landfills by 26%* every year over next ten years 

3.  Increase use of renewables, including renewable energy by 2-10%* every year in 

place of Non-renewables over next ten years 

4.  Reduce specific  greenhouse gas emissions and other process emissions by 2-6%* 

every   year   over  next  ten   years  and   explore  opportunities   through   Clean 

Development Mechanism (CDM) & other Carbon Exchange Programs 

5.  Increase use of recyclables and enhance recyclability of resources embedded in the 

product by 2-10%* every year over next ten years 

6.  Increase the share of harvested rain water in the overall  annual use of water by 2- 
10%* every year over next ten years 

7.  Incorporate  life  cycle  assessment  criteria  for  evaluating  new  and  alternative 

technologies &   products 

8.  Strive to adopt green purchase policy and incorporate latest clean technologies 

9.  Take lead in promoting and managing product stewardship program, by forging 

partnerships  with businesses and communities 

10. Reduce depletion of natural capital which is directly attributable to companyós 

activities, products and services by 2-10%* every year over next ten years. We 

also commit to demonstrate attainment of these commandments in our pursuit to 

certifi cations such as ISO 9001, ISO 14001,  OHSAS 18001, SA 8000, Green 

Buildings, Eco Labels and the like. 

 
Clean technologies in Indian Companies 
Many Indian companies are adopting technologies, practices and approaches that will  help 
build a carbon constrained economy. Many have been adopting carbon mitigation actions 

to reduce their cost and gain reputation and also a competitive edge. Companies in India 

have  presently  sought   strategic   benefits  from  voluntary  GHG  reductions  through 

operational  improvement,   anticipating   and  influencing  climate  change  regulations, 

accessing  new  sources  of  capital,  improving  risk   management,  elevating  corporate 

reputation,   identifying   new   market   opportunities,   and   enhancing   human   resource 

management. The Indian private sector is increasingly working in tandem with the global 

markets because of its clientele and the technological processes used in production cycles. 

Improving the efficiency of the supply chain of oneós company is no longer a regulatory 

risk but an informed and strategic tool to be deployed for improving profit margins and 

public image. Some of the clean technologies in the Indian industry are: 

 
Confederation of Indian Industries: Indiaós biggest business associations have taken the 

lead in engaging with the Indian industry on climate change issues. One of Indiaós apex 

industry associations, Confederation of Indian Industry (CII), has established the CII-ITC 

Centre of Excellence for Sustainable  Development and the CII-Sohrabji Godrej Green 

Business Centre in order to engage with the industry on sustainable development issues. 
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These institutions together with the energy policy division of the CII  have undertaken 

several initiatives, including an indigenous standard for green buildings, the CII  Code for 

Ecologically Sustainable  Business Growth (as of March 2009, 220 industrial units have 

voluntarily  committed  to  take  up  the  code),  promoting  international  cooperation  and 

building linkages for bringing green technologies to India, etc. 

 
Power Efficiency  at  NTPC:  Indiaós  single  largest  electricity  utility  company,  NTPC, 

established the Centre for Power Efficiency and Environmental Protection (Cen PEEP) in 

collaboration with USAID with a mandate to reduce GHG emissions per unit of electricity 

generated by improving the overall  performance of coal-fired power plants. 

 
Plantation  at  ITC:  ITC,  one  of  Indiaós  foremost  private  sector  companies,  and 

disseminating   knowledge  about  improved  technologies  Committee  that  looks  and 

practices.  has  a  Carbon  after  company  strategies  to  reduce  its  climate  footprint.  By 

greening 80,000 hectares of land through total farm and social forestry plantations, ITC 

has sequestered more carbon dioxide than what it emits. In 2008,  the company drew 

24.1% of its energy requirements from renewable sources produced internally. 

 
Emission Control at Larsen and Toubro: Larsen and Toubro (L&T) in India has also 

undertaken several initiatives to reduce its GHG emissions. The company meets nearly 8% 

of its electricity requirement  through the use of renewable energy sources. L& T uses 

technology to deliver products that conserve energy and are less resource intensive. 

 
Initiatives at Wipro: Wipro has launched 23In the green building sector, CII  has facili tated 

certifi cation of several LEED Platinum rated buildings, which are now being built across 

India. 

 
Green buildings: K Raheja (a real-estate developer) has proposed all  his future projects to 

be LEED certifi ed. MNCs like HSBC, ABN AMRO, Wal Mart, Microsoft, Gillette and 

Carrefour are also opting for green complexes in India. Of the 22 LEED-rated buildings in 

India, 5 are platinum rated. Over 218  LEED green building projects in the country are 

underway, amounting to more than 130 million square  feet of space and representing 

construction that is significantly less resource intensive than traditional construction. The 

Indian Green Building Council  has set the goal of achieving 1 billion square feet of green 

building space by 2012. Indian industry has also achieved remarkable progress in energy 

efficiency and renewable energy. Average energy intensity in key sectors such as cement 

and iron and steel has been declining consistently. In August 2009, Indiaós Prime Minister 

unveiled an energy efficiency trading system designed to save 5% of the countryós energy 

consumption, and 100 million tonnes of carbon dioxide annually by 2015. The initiative, 

which is expected to cover around 700 installations, is to be underpinned by a market in 

tradable energy efficiency certifi cates. 

 
Smart Grid Technologies: Smart Grid technologies are at last becoming a reality in India. 

Smart grid  systems allow electricity customers to lower their carbon footprints without 

having to compromise with their lifestyle or habits, and also create an extremely profitable 

business opportunity for electric utilities and distribution companies. 
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Renewable Energy Technologies 
India is in a position to play a major role in large-scale commercialization of renewable 
energy technologies and can offer technology transfer to other developing countries and 

support them in building capacity. The country has already achieved installation of over 

10,000 MW of renewable energy-based capacity, and stands fourth worldwide in terms of 

wind power installed capacity. It is notable that more than 95% of the total investments in 

renewable energy in India  have come from the private sector. Suzlon, an Indian owned 

company, has managed to blend strategies creatively to leapfrog innovation to enter new 

technology markets. Operating in 20 countries, Suzlon is ranked as the fi fth leading wind 

turbine supplier in the world, with over 10.5% of the global market share in 2007. The 

approval  of  the  National  Solar  Mission  has  given  huge  impetus  to  the  solar  cell 

manufacturing companies in the country. Tata BP Solar and Moser Baer India have the 

taken the lead in this sector. In September 2009, Moser Baer India won the contract for the 

one MW project by Mahagenco, a power generation company owned by the government 

of Maharashtra. 

 
Carbon Efficient Technologies 
Efforts to mitigate climate change and global warming offer new opportunities for the 
Indian industry and business to leapfrog the energy and resource intensive development 

process being witnessed by the developed world. It is clear that environmentally conscious 

investment  decisions  can  allow  the  country  to  enter  into  an  era  of  carbon  effi cient 

advanced technologies. Entrepreneurs  adopting environment friendly measures in their 

business  ventures  can  now  look  forward  to  additional  support  from  investors  while 

contributing to conservation efforts. Investment up to US $100 million will  be raised for 

various small and medium green enterprises (SMEs) in the country by 2012  under the 

ŲNew Ventures Indiaó scheme launched by the US-based World Resources Institute as part 

of a USAID programme. 

 
Some of the key opportunities specific  to the green initiatives in the last couple of years, 

most of which have resulted in significant savings for the company; for example, all  the 

CFLs in the Bangalore campus of Wipro were replaced with LED lights resulting in 75% 

saving  in  electricity  consumption.   energy   sector  include  the  Clean  Development 

Mechanism, diversification into renewable energy and GHG accounting, which serves as a 

driver for development of new products and services that mitigate GHG emission from the 

value chain. ONGC is the leading central PSU in developing CDM projects in India. The 

company has 4 registered CDM projects with potential reduction of 119,655 tonnes of 

carbon  dioxide equivalent emissions annually; it is developing 13 more potential CDM 

projects. 

 
Energy Efficiency in the Automobile Sector  
For the automobile industry, the most prominent commercial opportunities exist in the 
form of energy efficient vehicles, cleaner fuels, green transport and mass rapid transit 

solutions. The Reva Electric Car Company in Bangalore is currently the worldós leading 

electric car manufacturing corporation. REVA offers not just efficient design, but efficient 

production as well. REVAós new low carbon assembly plant in Bangalore is being built as 

per the LEED guidelines, harvesting rainwater, using solar energy for heating and lighting, 

and making the most use of natural light and ventilation. The fi rst charge in every REVA 

car is made using solar electricity. A battery Ųsecond lifeó programme further  increases 
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efficiency and reduces waste. DLF, a major real estate developer, is coming up with the 

fi rst-ever private  metro project in India. There is a big thrust on commissioning energy 

efficient buses running on clean fuels in New Delhi prior to the Commonwealth Games in 

2010. This  has  emerged  as  a  prominent  business  opportunity  for  Indian  automobile 

manufacturers. For instance, according to Tata Motors,ớ  with climate change, there is an 

increase in demand of fuel efficient vehicles due to their low GHG emissions. 

 
Green Products 
Climate change is creating a demand for outputs from the material sector which can serve 
as green alternatives to carbon and energy intensive resources and products. Talking about 

Saint  Gobain,  a  large part  of their  products  represent  a  solution  for  climate change. 

Around 30% of Saint-Gobainós  net  sales and 40% of its operating profit  derive from 

energy  saving  solutions.  Substantial  investment   is  also  being  poured  into  product 

development to improve the resilience of material goods to climate change wear and tear. 

In the construction and engineering sectors there is a rising demand for buildings that are 

compliant with ECBC/LEED guidelines, which in turn creates a demand for companies 

that are  adequately equipped with the knowledge, skills and abilities required to deliver 

these solutions. Indian and global companies with a portfolio of products designed to curb 

emissions  and  energy  intensive  practices,  are  already  accounting  for  sizeable  profits 

associated with these opportunities. Technology  solution providers are faced with the 

opportunity of developing innovative solutions to help society  adapt to climate change. 

For example, Jain Irrigation Systems, the world leaders in irrigation systems, has recently 

bagged an Rs 77.8 crore worth of World Bank order to supply and service drip and 

sprinkler irrigation systems in 25 sub-basins in Tamil Nadu. 

 
Special Case of Micro, Small and Medium Enterpr ises 
In India, with millions of informal micro, small and medium scale enterprises, industrial 
ecology concepts can also be applied to identify opportunities for reducing total material 

consumption and disposal. In the town of Tirupur, Tamil Nadu, a 1996 study highlighted 

that while no small textile producer used much of resources in aggregate, but more than 

4000 individual small-scale units consumed 90,000 kiloliters of water and 1,200 tons of 

fi rewood  every  day  xiii.  By  identifying  how  raw  materials,  energy  and  water  were 

consumed  in  various  stages  in  the  textile  processing  supply  chain,  the  researchers 

pinpointed  opportunities  for  improving  resource  recycling  and  efficiencies.  A  local 

entrepreneur then developed an innovative means to recycle wastewater using waste heat 

from the dying process,  thus simultaneously reducing the energy  requirements, GHG 

emissions and conserving wastewater ï a truly systemic solution that was implemented in 

many dyeing units. Another solution was offered to replace fi rewood with textile wastes 

that would  give a double advantage of leaving forest cover intact as well  as lowering 

emissions 

 
The approach associated with industrial ecology commands attention to an examination of 

all  possible resource problems a company might face and not just a single issue within its 

walls. Indeed, in expanding boundaries to nearby companies as in Nanjangud and across 

the product life-cycle as in the steel sector,  industrial ecology expands the solution for 

Indian companies to tackle climate change. By collaborating with others to reduce waste 

and  greenhouse gases  as well  The Ministry and the Central  Pollution  Control Board 

(CPCB)  has  released  a  study  that  for  the  first  time  calculates  a  Comprehensive 
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Environmental Pollution Index (CEPI) for 88 key industrial clusters in India, using a series 

of objective  criteria. The CEPI is a rational number to characterise the environmental 

quality at a given location following the algorithm of source, pathway and receptor. The 

index captures the various health dimensions of environment including air, water and land. 

 
Conclusion 
As climate change poses direct threat to businesses, it is making its place as a business risk 
in the boardrooms  and then transforming itself  into  an  opportunity.  The stress  is  on 

thinking  out-of-the box and switching over to a low-carbon operation. Companies that 

manage  and  mitigate   their  exposure  to  climate  change  risks  while  seeking  new 

opportunities for profit will  generate competitive advantage rivals in a carbon constrained 

future. Where there is risk, however, there is also  an  opportunity, and companies are 

increasingly seeing great business prospects in addressing climate change. 
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Exhibit 1 

 
Year 

 
 
 

Investment ($mil) 

2001 506.8 

2002 883.2 

2003 1,258.6 

2004 1,398.3 

2005 2,077.5 

2006 4,520.2 

2007 6,087.2 

2008* 8,414.3 

*2008 data preliminary 

Source: Cleantech Group 
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Abstract 
Six Sigma approach is a structured quantitative method which was invented by Motorola 
in  1986  for  improving  the  product  quality. Its aim is to enhance  organizationós 

performance by  using statistical  analytic  techniques.  After two decades of successful 

implementation in manufacturing, Six Sigma is approved as an effective 

methodology for improving quality. The study aims to show the successful application of 

Six Sigma in software companies for process improvement. The paper concludes that Six 

Sigma  can  bring  large  benefits  for  software  companies  too.  Furthermore,  software 

companies  like  Ericsson, Tata Consultancy  Service,  etc. have  already  started  to 

implement Six  Sigma approach.  However,  there  are  still  some   problems  and 

misconceptions existed about the applicability of Six Sigma in software companies. 

 
Keywords: Six Sigma, Software Companies, Process Improvement 

 
Introduction 
Six  Sigma  is  a  structured  quantitative  method  which  is  originally  invented  for 
reducing defects  in  manufacturing  by  Motorola  in  1986.  Its  aim  is  using  statistical 

analytic  techniques   to enhancing   organization s   performances, and   to   improving 

quality.  Since Six  Sigma  has  evolved  over  the last  two  decades,  its  definit ion  is 

extended  to  three  levels: 

¶ Metric 

¶ Methodology 

¶ Management system 

 
Six  Sigma approach  satisfies  all  the  three  levels  at  the same time.  Those levels  are 

discussed in the following sections: 

 
Review of Lit erature 

Six Sigma strives for Total Customer Satisfaction in services (Erwin, 2000). As illustrated 
by Behara et al (1994, p12) customer satisfaction is a multistage process where levels of 

satisfaction are multiplied as different facets of the service are exposed to the customer. 

These facets cover a broad range from ethical practices of the business to timely response 

to knowledgably staff etc. So for instance no matter how fresh and tasty a McDonaldós 

burger is, for a customer who has moral issues with the low  wages of their employees, 

fulfillment  will  never  be  attained.   The  key  notion  is  that  different  customers  have 

different patterns of expectations for the components involved and so, is it possible to have 
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zero customer defection? Not everyone likes the same things and thinks in the same way 

and thus the service provider must focus on the elements that will please the majority only. 

Six Sigma is undeniably more complicated to apply in some service situation than those in 

manufacturing. Even where a process and goal exists some may argue that the setting of 

the specification limits can be somewhat a subjective issue and sometimes organizations 

spend  time  and  money  adding  a  specifi cation  value  where  one  is  not  appropriate 

(Breyfogle et al, 2001, p196). This may be overcome by implementing a measurement 

systems analysis (MSA), however it must be noted that due to such issues, in services 

primary  tasks  may  take  longer  than  anticipated  due  to  determining  the  appropriate 

measurement systems. (Breyfogle et al, 2001, p196). 

 
The extent of  six sigma use and thus difficulty is dependent on company objectives. The 

methodology  can  be used to  bring quick financial  savings  early on  by tacking what 

Breyfogle coins the obvious Ųlow hanging fruitó problems in an organization. By contrast 

it can also serve as a model for organizational culture ˈwhereby everyone at all  levels has 

a  passion  for  continuous  improvement  with  the  ultimate   aim  of  achieving  virtual 

perfectionớ (Basu & Wright, 2003, p3) 

 
The  unbelievable  results  achieved  by  the  pioneers  of  the  Six  Sigma  management 

methodology and implementation were not realized overnight. Concerted efforts of by the 

entire organization and unwavering support by top management over a long period of time 

are what it takes to see results. The employees of an organization, through specialized Six 

Sigma training, play key roles through 6 sigma implementation.  The  key players in 6 

sigma implementation not only need specialized Six Sigma training, they also  need a 

different mindset and dedication to the process (Tony Jacowski) 

 
Despite its scientific approach towards quality improvement, there are criticisms against 

Six Sigma. The most vocal one is the viewpoint that there is nothing new about Six Sigma 

as it imitates already existing and proven techniques. To a certain extent, this argument 

has some credibility. But proponents of Six Sigma believe that as long as 6 sigma achieves 

more  predictable  results  with  far  lower  effort,  there  is  no  harm  in  accepting  and 

implementing it. Criticisms notwithstanding, what Six Sigma does is apply  concerted 

efforts at utilizing existing techniques with new approaches. (Tom Smith) 

 
Tools and Techniques in Six Sigma 
Check Sheet: The check sheet is used to collect data of the desired characteristics of a 
process that should be improved. If the collected data is incorrect, most efficient methods 

will  result in a  failure. In Six Sigma methodology it is used in the measure phase. The 

check sheet is represented in a tabular form. The check sheet should be simple and aligned 

with the characteristics that are to be measured. 

 
Histogram: Histogram is used in Six Sigma in the analyze phase. It is used to learn about 

the distribution of the data collected in the measure phase.  Often we have huge data and 

each observation cannot be represented in figure.  With the help of histogram the collected 

data is divided into different classes or  intervals.   The   area   of   each rectangle in   the 

histogram is proportional to the  number  of  observations  within  each  interval  or  class. 

So if  we sum the areas of all  rectangles it is equal to total number of observations. When 

applying a histogram there should be at least 50 readings to get a good  understandable 
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shape of distribution. The number of intervals or classes should be between 6 and 12. To 

get the intervals it is good to take the difference of highest and  lowest  value  in  the data. 

If there are too many or too less data values or intervals then the histogram will  be of a flat 

or peaked shape. 

 
Pareto Chart: There are several quality problems to be addressed in a project. Often the 

problems are solved one by one. The Pareto chart helps in deciding the order of problems 

in which they should be solved. Pareto chart is related to the 80/20 rule found in business 

economics.   The 80% of problems are  because of 20% of causes. In   the   Six   Sigma 

methodology  Pareto  chart  has  two  main  functions.  Firstly in the define phase it helps 

in  the  selection  of  the  appropriate  problem.  Secondly  in  analyzes  phase  it  helps  in 

identifying the few causes that lead to many problems. 

 
Cause and Effect Diagram: Once we have a quality problem its causes must be found. 

Cause  and   effect   Diagram  helps  to  find  out  all  the  possible  causes  of  an  effect 

(problem). It is the fi rst step in solving a  quality  problem, by  listing  all  the possible 

causes. In Six Sigma it is used in the define phase and analyze phase. The  reason  that 

Cause  and  Effect  Diagram  is  also  called  Fishbone   Diagram  is  that it looks l ike a 

skeleton of  a fish. The main problem is  the head of the  fish, the main causes are Ribs and 

the detailed causes are the small bones. 

 
Stratification: It is used to divide the collected data into subgroups.  These subgroups help 

in finding the special cause of variation in the data.  It provides an easy way to analyze the 

data from different sources in a process. It is used very less as compare to other quality 

tools but it is beneficial. In the Six Sigma methodology it is used in the improve phase. 

The collected data  is  usually  stratified  in  the  following  groups:  machines,  material, 

suppliers,  shifts,  age and  so  on.  Usually  stratification  is  done  in  two  areas  but  if 

the  data  is  large than  further stratification is also possible. 

 
Scatter plot: It is used to define the relationship between two factors.  Its main function is 

to identify the  correlation pattern. The correlation pattern helps in understanding the 

relationship between two factors. In Six Sigma methodology it is used in the improve 

phase. Once you know the relationship between the factors then the input factor values are 

set in a way so that the process in improved. While constructing the Scatter plot the input 

variable is placed on the x-axis and the output variable is placed on the y-axis.  Now the 

values of the variables are plotted and the scattered points  appear on the figure.  These 

points provide the understanding of the variables and the process can be improved.  Often 

there are many variables affecting the process,  in  this situation a series of scatter plots 

should be drawn. 

 
Control chart:  It  is  also  known  as  Statistical  Process  Control  (SPC).  In  Six  Sigma 

methodology it is used in analysis, improve and control phase. In analyze phase Control 

chart is helpful to identify that  the process is predictable or not. In improve phase it 

identifies the special cause  of  variation.  And  in   control  phase  it  verifies  that  the 

process performance is improved. It shows graphically the outputs  from the process in 

different time intervals. There are two main purposes of Control chart.  First is the creation 

of a process with a stable variation.  The second is to detect the change in the process i.e. 

alteration in mean  value  or dispersion. 
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Special Tools 
The other methods are seldom used, but still  very helpful. They are: 
Project  Management  Methods:  The  project  management  skills  can  signifi cantly help 

the Six Sigma  improvement projects, such as project planning, project charter, 

scheduling, communication, HR management, and project management tools. 

 
Failure,  Effect  and Mode Analysis  (FEMA): The  main work  of  FEMA  is to assess 

risks  and  put   efforts  on  controlling  and  minimizing  risks.  Before you work with 

those risks and identify their causes and effects, using flow chart to prioritize them in the 

timely sequence is a nice choice. 

 
Stakeholders  Analysis:  Identifying  the  people who  have  a  stake  on the  Six  Sigma 

process improvement  project.  Those  people  will  directly  or  indirectly  influence  the 

projects or results. The ones who are not satisfied will  insist to changes. 

 
Process  Documentation: Effective, clear,  comprehensive  process documentation is very 

helpful for the Six Sigma projects, such as process maps, task instructions, 

measures, etc. 

 
Analysis of Variance   (ANOVA): It is a collection of statistical models which 

analyzes  the  variations  presented  in  the  project.  It  is  used  to  assess  the  differences 

between groups of data. 

 
Correlation and Regression: These tools assess the relationships (presence, strength and 

nature) among variables in process. 

 
Design  of  Experiments  (DOE): It  is  used  to  assess  the  performance  of  a  process. 

Generally,  it   tests  two  or  more  characteristics  under  the  different  conditions.  By 

comparing, the causes of a  problem will  be identified. It also can be used to optimize 

results. 

 
Acceptance and Motivation of Six Sigma in Software Companies 
Binder⸗s  View: Binder  has  pointed  out  three  main  difficulties.  Based  on  the  three 
difficulties, Binder claimed that Six Sigma is not applicable in software companies. The 

three difficulties are: 

Processes- Software processes are fuzzy as compare to the manufacturing processes.  So 

the application  of  Six  Sigma  is  easily  established  and documented  in manufacturing, 

not in software. 

Characteristics-  There are   difficulties in meaningful measurements of software 

characteristics. Software cannot  be measured  as  weight,  distance,  width,  etc. Total 

number of faults cannot be measured in software. 

Uniqueness- Manufacturing products are generally mass produced but software products 

are one-off.  Binder s  view is  doubtable because only on the basis of three 

differences,  he  denied  the applicability  of  Six  Sigma  in  software.  In order to identify 

the real situation, we need a comprehensive understanding about the differences 

between manufacturing and software. 

Two Misconceptions Debunked by Tayntor:  Managers cannot deny the importance of 

reducing defects,  increasing customer satisfaction and operating more effi ciently. Many 
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software companies are now adopting Six Sigma .  Claimed  by  Tayntor ,  there  are  two 

misconceptions  associated  with  Six  Sigma  in software companies. The fi rst is that, Six 

Sigma is a statistical analysis, so  it is applicable for manufacturing and engineering 

processes and  it  has very  little  or  no  relevance  to software. The second is that Six 

Sigma cannot be adopted in just a few areas of the company. It should be applied to the 

entire company. Both these misconceptions should be debunked. 

 
Why Software Companies Choose Six Sigma Approach? 
After   the   above   discussion   one may ask if   Six   Sigma   make   sense   in   software 

companies. The answer is yes, Six Sigma is  good for software  companies especially  for 

the following situations. 

Legal  Responsibilityï  Six  Sigma  approach  helps  to  fulfill  the  legal  responsibility. 

Now-a-days if something goes wrong people go to the lawyers according to Human Rights 

Act.  Up  to  now  disasters  are   not  blamed  on  software s  but  software s  can cause 

huge  disasters. Software has many identical copies. These copies are installed in different 

companies. If there is some defect in the software then all  the companies are  at  great  risk 

of  failure.  Even  the  most  powerful  companies  like  Microsoft  are fearful to such 

failures. 

Mission   Critical   Systemsï   Now   a   day s   software s   are   developing   for   mission 

criti cal  systems.  The  failure  of  a  mission  critical  results  in  a  great  loss  to  society. 

Here  comes  Six  Sigma  which  means  3.4  defects  per  million  opportunities,  it  can 

prevent the software from failing.  In 1988, American Airlin es lost 59 million dollars in 

ticket  sales.  The  problem  was  the discount  ticket  was   mistakenly  blocked in  the 

ticket  reservation  system.  As  a  result  travelers  moved  to  their  competitors.  These 

weaknesses   can  be removed by Applying   Six Sigma which provides near defect free 

performance. 

Complex   Systemsï   The   application   of   Six   Sigma   is   very   effective   in   case   of 

complex systems. For example there a complex system with like 1000 modules if  all  the 

parts  are  designed   according  to  Six  Sigma  than  there  is  a  higher  probability  of 

getting a defect free system. 

Software  Companyï  Software  companies have  a bad  reputation  of  buggy  and late. 

Today  software  size  is  very  large  like  more  than  thousands  of  lines.  It  has  more 

probability of  having many   defects.  In this  situation  Six Sigma  can help  us to get a 

near defect free product. 

 
According  to  a  survey  conducted  in  software  companies, the  following  results  were 

found.  Most   software  companies  have  completed  five  to  ten  Six  Sigma  projects 

and  their bottom-line saving per project is over £100k on  average. In  most  companies 

the  Six  Sigma level varies from  2.54  to  4 Sigma.  The  following  criteria  were  used 

by most  companies  in survey to find the success of Six Sigma. 

¶ Impact on bottom-line 

¶ Reduction of defect rate. 

¶ Reduction in cost of poor quality. 

¶ Improvement in a process. 

¶ Reduction in customer complaints 
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Objectives of the Current Study 
The main  aim  of  this  paper  is  to  provide  steps  for software  companies  interested in 
implementing   Six Sigma   for   process improvement. Precisely the study has following 

broad objectives: 

¶ Discuss the acceptance of Six Sigma in software companies. 

¶ Screen out the suitable Six Sigma tools and techniques for software companies. 

 
Research Methodology 
A mixed methodology has been used which include both qualitative and quantitative 
research. In  the qualitative  research  methodology  part, a  detailed  and comprehensive 

literature study have  been  carried  out.  The literature study consists of articles, books, 

web materials, discussion forms and others. In the quantitative research methodology part, 

interviews have been conducted. 

 
Analysis and Findings 
In this section we present the experiences at Ericson and Motorola. 

 
Six Sigma at Er icsson 
Ericsson is a worldwide provider of telecommunications equipment and related services to 
both mobile and fixed network operators. In  Ericsson,  there  is  a  special  department 

which is  responsible  for  directing  Six  Sigma projects.  Two  kinds  of  characters  are 

involved  in this  department ï  Black Belts  and  Green Belts. Both of them are full-time 

work. And also in middle management, 80% of managers have taken Six Sigma courses, 

40% of them have got the Green Belt certifi cation. Companyós aim is to raise the percent 

up to 100%. 

 
Define Phase 
The  main reason which leads to improvement is  that  the product has a  high yield  (9 
million per month) with a low quality. The defects reach to 54420 PPM (parts per 

million) at the most. The SAP  data from  August  to  October has  shown  that  the  main 

cause  of  the  low  quality situation is because of part D . By identification, the source of 

problems is the CUTTING machine. After   the problems are identified, we   develop a 

Project Charter  which includes  overall  commitment,  such  as  Champion,  Black  Belt, 

and  project  team.  Other information shall be involved too:  project purpose, problem 

description,  customer,  goal  statement,  project  scope  &  plan,  project  benefits,  team 

selected, schedule, etc. 

 
Measure Phase 
In this phase, the causes of product defects are measured by using quality tools. In Figure, 
the main problem and its causes are demonstrated (Y s and X s). From that we can 

discover all  the related factors.  However, which factor has a stronger influence cannot be 

measured according to figure 1. XY Matrix can help to prioritize the causes.  Furthermore, 

it  can  help  to  figure  out which  factors  or  Xs  need  to  be  put  efforts  for  improving. 

In figure 1,  the  top  six  Xs  of project xxx are calculated.  They are: 

¶ Conveyor Beltós work is not accurate. 

¶ The problem of CUTTING machineós blade. 

¶ The orientation of CUTTING JIG is not accurate. 

¶ The orientation of material JIG is not accurate. 
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¶ Operation standards need to be perfected. 

¶ Benchmarks are not clear which need to be unified. 

 
These factors are the main causes which lead to defects. After we figure out the main 

causes,  the  related  analysis  for  each  cause  can  be  processed.  And  also  the  specific 

improving method will be generated. 

 
Analysis Phase 
In  this  phase,  six  Xs  are  analyzed  separately  by  using  statistic  and  mathematic 
methods. Several analysis tools are used, such as 2-Proportion, regression analysis, Two- 

Sample  Test,  Kruskal-Wallis  Test,  etc. By analyzing,  the  sources  of  those Xs  are 

identified. For example, the  main  cause  of  ˈ  Conveyor  Belt s  work  is  not  accurateớ 

is  because  the  position  of conveyor  belt.  The higher position generates a lower defects 

number.  ˈThe problem of CUTTING machine s bladeớ is related to CUTTING machineós 

running time. ˈBenchmarks are not clearớ   needs the unification of benchmarks and the 

training for operators. The analysis phase not only requires  that the Six Sigma team is 

familiar with the production processes, but also they need the feedbacks from the actual 

operators. This is a solid process, because  some problems  are  hard  to  be  identified. 

Statistic tool  can  be  a  good assistant.  The whole analysis phase needs all team members 

to be careful and patient. 

 
Improve phase 
In  the  beginning  of  this  phase,  some  CUTTING  related  experiences  are  designed 
and implemented. The aim of those experiences is to find an optimal solution. For 

example,  we take  an  experiment  to  identify  the  influence  of  three  factors  ï  blade 

running  cycle,   blade running  temperature,  and  JIG  temperature.  The  result  shows 

that  the  blade  running  cycle owns  the  greatest  influence  (see  Figure  below).  Within 

the  situation  which  is  measured  in experience, the optimal solution is to set running 

cycle equals to 5.3 days, blade temperature equals to 120°C, and JIG temperature equals to 

80°C. 

 
Experiment can help to testif y the possible situations, and discover the optimal solution. It 

is a very good way to examine the result before we apply.  All  six X s have been improved 

by different method.   The   total   number   of   defects   is   1238467   from   August   to 

October.   After the improvement, it reduces  to 170397. The decrease percentage highly 

reaches to 86.34%. This result shows the improvement activities can significant reduce the 

defect number. 

 
In  this  phase,  fi rstly  experiences  are  designed  and  applied  to  verify  the  proposed 

changes. The optimal solution is selected. Then the proposed changes are implemented. In 

the end, the effect of changes  is calculated by tools. This is very valuable for future 

analysis. 

 
Control Phase 
Before the Six Sigma project is terminated, a control strategy is developed which is used 

to avoid the same problem happen. In this project, several approaches are defined as the 

control strategy: 

¶ Enhance operator s sense of quality. 
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¶ Conduct more training about standard operation. 

¶ Improve CUTTING machine s automation ability. 

After  the  strategy  is  defined,  the  Six  Sigma  project  needs  to  be  terminated.  A 

terminate report  is  generated which contains the project terminate information, sigma 

calculation, and benefit estimation. It is directly reported to the top management. 

 
Six Sigma at Motorola 
Motorola is the original inventor of Six Sigma approach. Six Sigma approach is 
declared  by  Bill  Smith  who  is  the  Quality  Engineer  in Motorola  in  1986. The 

original purpose is to improve the manufacturing process. Now it is applied to all  business 

process. The purpose is to show  how Six Sigma approach is used for software quality 

improvement. The details of project activities are presented below. 

 
DMAIC Model 

DMAIC model is selected as the main improvement model. In following sections, main 

activities are summarized according to different phases. 

 
Define Phase 
Four activities are carried out in defined phase. The fi rst  one is to create a project charter. 
A project charter is very crucial for the project.  A successful project charter help project 

to specify the right resources and boundaries. The necessary parts in this  activity  are to 

define project purpose, opportunity statement, project scope, project plan, project benefits 

and team selection. The  project  charter is used to get the  commitment  of all  the team 

members and  to facilitate the communication between them. 

 
The second activity is to draw SIPOC which stands for Supplier, Input, Process, Output, 

and Customer. SIPCO uses a table to describe the  suppliers  of the resources,  the inputs 

required by  the  process,  the  process  description,  the  outputs  from  the  process,  and 

the customers. From SIPCO, we can easily  identif y the processes which need to be 

improved. 

 
The voice of  customers  is the following  activity.  During this  activity,  the  needs  and 

expectations  of  the  customer  are  analyzed.  Kano  analysis  is  used  for  this  purpose. 

The analysis  result  shows  customer  requirements  and  expectations  which  is  also  the 

main purpose of improvement. 

 
The  last   activity   in this   phase   is   Quick Wins,   in   which   the process   under 

consideration  is decomposed. The  scope of the project is further narrowed according  to a 

particular  division.  Then  tackle the  fi rst  division.  After that,  the same process  is 

repeated for other divisions. In this way lot of time is saved. 

 
In  this  phase,  not  only project  plan,  scope and  purpose  are identified,  but  also  they 

analysis   customerós  indeed  requirements  and  expectations.  That  can  validate  the 

results   in some   extent. The chosen process (which is   decided to be   improved)   is 

complex sometimes. Then they   need to  decompose it into smaller divisions. After all 

above, the project team can be formed.  There  is  a  very   important  condition,  project 

goals  and  the chosen  process must  be clearly understood  by  each team  member. Once 

the team  is organized, the  project can move to the next phase. 
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Measure Phase 
The  main   activities   in   this   phase   are:   identify   what   to   measure,   evaluate   the 
measurement system, data collection, sources of variation, and sigma level calculation. In 

fi rst activity, the current   inputs, the  process,  and  the  outputs  are documented. This 

activity helps to  measure the problem in quantitative terms. 

 
The second   activity   is   to   evaluate   the   measurement   system.   The   measurement 

system  is evaluated  by  looking  at  the  following  issues.  The  plan  has  to  show 

works  that  have  to  be done,  added  or  removed  tasks  which  are  handled  as  the 

project  progress,  and  changes  in project requirements. 

 
The next activity is data collection in which the required  data is collected. Once they have 

the data, they can display it graphically. The graphical display of data helps to find the 

sources of variation in the process. 

 
The last activity of measure phase is  the  calculation of  the sigma level.   This phases 

main task is to  measure the chosen process. Firstly they make sure what needs to be 

measured. Then answer the question ï is the measurement system good enough? If not, 

then it needs to  be improved fi rst.   After that, the measurement is started.   The aim of 

measurement is to identify the sources of variations.  At last, the sigma level of chosen 

process is calculated. This level is used for the result comparison. 

 
Analyze phase 
Once the source of variations are measured, the analyze phase is started. The main activity 
in this phase is to investigate the sources.  This is done with Pareto Analysisós help. In 

Pareto Analysis, the relation  of input and  output variables is  analyzed. That is to find out 

the areas that need to improve. The next activity is to find the co-relation between factors 

and defects, i.e. the correlation between release software size and defect injected.  The last 

activity is to measure the quality from the customer point of view. This activity  is very 

important for the test   management,   in   order   to   plan   the   test   time   to   reach   the 

quality   goals.   It also helps to estimate when the goal is met. The variations and their 

sources  are identified. 

 
The analyze  phase  focuses  on  discovering  the  relations  which  includes  the  relations 

between input and output, factors and defects, etc. This helps the project team to conduct 

the related solution. 

 
Improve phase 
In improve phase the fi rst activity is to identify solution alternatives.   For this   activity 
either the  team  involved  in  planning  is  trained,  or  the  mentors  or  people  from 

project  office   are approached. Then each of the solution alternatives is evaluated with 

respect  to  the  required  criteria. They  are  statistically  analyze,  the  identification  for 

relationships between input and output variables.   The   effectiveness   of  the  solutions 

and the cost will  mainly influence the consideration. After  evaluation, the most 

suitable solution is selected, and finally the selected solution is implemented. 
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Several solutions are conducted to solve the specific problem.  The fi rst work is to select 

the best one and its backups.  The main selection criteria are solution effectiveness and 

cost. Because  it  is  hard  to balance  them,  so  sometimes the  best one  which  is  chosen 

fi rstly may not fit the situation perfectly. That is why they need backup solutions. 

 
Control phase 
Control phaseós aim is to gain a long-term  good performance. The fi rst activity  in this 
phase is  the  assignment  of  responsibilities.  The solution is  made  part  of  normal 

practices.  And responsibilities  are  given  to  team  members  for  execution,  evaluation 

and  standardize  the solution. The next activity is performance reviews. The performance 

reviews are very important to track the project and to evaluate the project success.  Metrics 

are chosen for the review purpose, i. e. Fault Prediction  Model  and Defect Removal 

Model. The monthly performance reviews are done, which results in evaluating the long 

terms gains. 

 
Good improvement result does  not  mean  good  long-term  performance.  Responsibility 

assignment and  performance review protect the improvement result from two different 

ways. 

 
Conclusion 
Six Sigma is considered for business continuity management, since it deals so actively 
with process analysis and improvement, and it has benefits in a business process. When 

we  compare  Motorolaós  work  of  six  sigma  with  Ericssonós  project,  there  are  some 

differences and similarities. The similarities are because they both choose DMAIC model 

as their main improvement tool. The dif ferences happen for the reason that the fields are 

totally different. The   main   challenges   of Six   Sigma  in software   are to identify the 

CTQs (critical  to quality) and  to  establish  cost  efficient  project  that  can  be  used  to 

identify root cause, and measure improvements. Another challenge is that the 

processes  used  have  quite  long  life span  (a  development  project can take  2-3  years) 

and the  processes are furthermore not to be classified as stable and repeatable. 
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Figure 1: Process Mapping for Six Sigma project at Er icsson. 
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Figure 2: Using XY Matr ix for defect causes analysis at  Ericsson 
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Table 1: SAP data from August to October(2004) in Er icsson 
 

Group text Good Qty Defects Qty Defects Number (PPM) 

A 13958447 42122 3009 

B 30249063 6145 203 

C 25534200 1448855 53695 

D 23286000 1267213 54420 
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Abstract 
The development of entrepreneurship can be a major means of fighting economic inertia in 
rural areas. In this paper, the researcher made an attempt to understand the determinant 

factors of entrepreneurial activity. 400 rural entrepreneurs were selected in 40 Vil lages of 

8 Taluk in Karnataka State, India through multiple sampling methods. Research study 

involved an in-depth examination of entrepreneurial activity, socio-economic variables and 

motives associated with  rural  entrepreneurship.  To conclude, the various motivational 

factors influenced the entrepreneurship activity and their development. 

 
Keywords: Rural Entrepreneurs, Motivation and Entrepreneurial Motivation. 

 
Introduction 
After centuries of colonial rule, we started to think about ourselves as a Nation. We had 
made up our minds that India needs the goodness of both capitalism and socialism. Hence, 

we adopted a  middle path called mixed economy. It was a partnership of private and 

government enterprises. Government concentrated on basic infrastructure, core industries 

and others were left to the private sector. The father of the nation, Mahatma Gandhi said 

that ˈIndia lives in villagesớ. Following the vision of ramarajya, fi rst five year plan was 

dedicated to agriculture. From there onwards, we have not looked back. However, the pace 

of development was so slow up to 1980, that the Westerners termed it as the ˈHindu rate of 

growthớ. 

 
Promoting entrepreneurship is viewed as part of a formula that will  reconcile economic 

success with social cohesion (Organization for Economic Co-operation and Development, 

1998).  Raising  employment  levels  and  encouragement  of  new  entrepreneurs  were 

recognized as some of the main objectives of the Bank Nationalization in 1969. History 

has shown that societies where  people had shown qualities of initiative, courage and a 

forward  looking  attitude  have  always  been  ahead  of  other  societies.  Jagadeesan  and 

Santana Krishnan (2008), is of the view that ˈthe development in rural India can only be 

supported by the growth of rural entrepreneurshipớ. 

 
Recent empirical research also has shown that people of more advanced and developed 

societies have evinced a greater degree of what is known as entrepreneurial qualities. In 

India also, a number of studies have proved that success in most fields is accompanied by a 

high degree of entrepreneurial qualities and the  qualities of entrepreneurship can offset 
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other disadvantages. With this background, the present research was undertaken. This 

study was aimed  at assessing the relationship between Entrepreneurial activity and rural 

transformation. The paper, therefore, identified the factors influencing rural 

entrepreneurship amongst people in 40 villages of different taluk in Karnataka State. 

 
Research Methodology 
The study had to be descriptive against the backdrop of the fact that the researcher had no 
control  over  the  scheme  of  the  prevalent  and  evolving  dynamics  of  the  research 

environment. In this sense, the research effort has made a sincere attempt to measure and 

report  the  most  relevant  factors  in  an  unbiased  manner.  The  researcher  has  opted 

Descriptive Research method. The  researcher  has used survey with field visits to select 

villages of Karnataka State to collect data. 

 
Data Collection Methods: The present study is based on both primary data and secondary 

data, in order to  serve the purpose of the study and to achieve the research objectives. 

Primary data is gathered from the rural entrepreneurs spread across in different villages of 

Karnataka state using pre-tested structured questionnaire. One of the parameters by which 

the entrepreneur was chosen to be depicted is the age of business. The entrepreneurs are 

chosen with minimum criteria that at least they should be of one year  of  existence in 

business. 

 
Sample Units/Respondents: It consists of Entrepreneurs in Vil lages. The sample units for 

gathering  the  primary  data,  keeping  in  view  the  nature  of  the  research  problem  and 

objectives  have  been  decided  to  have  the  person  involved  in  economic  activity  like 

Fertil izer,  renting  Farm  equipment,  Seeds,  Dairy  activities,  Grocery,  General  store, 

Garments  Shop,  Garage,  Chemist,  Shoe  store,  Electronic  goods,  Commission  agents, 

Sanitary goods, Tailor, Utensil store, Parlor, Goldsmith, Blacksmith,  Carpenter, Cycle 

repair, Photographer, Sweet shop, Electric Shop, Tent house, Flour mill, PCO, Tea shop, 

Stationary Shop, Hotel and other similar business activities. 

 
Results and Discussions 
Demographic Variables: Detailed analysis revealed that 88.8 percent of the respondents 
were male while 11.2 percent was female. About 88.5 percent was ascribed to those who 

were married,  9.5  percent to the unmarried and 2 percent to the widow / widower. 50 

percent of respondents belong to the family size of 2-5 members and 40.3 percent to the 

Over 31 percent of the respondents had secondary level schooling and 24.8 percent Pre- 

University and 23.5 percent had primary schooling.  63 percent own agriculture land. 69.5 

percent of the respondents are first generation entrepreneurs. 

 
Socio-economic Variables: 71 percent respondents have no previous job experience. 44.3 

percent of the  respondents got business information through newspaper, 42 percent by 

visiting  market  place  and  62.5  percent  through  friends  and  relatives.  The  signifi cant 

proportion of entrepreneurs under study- 31.50  percent- entrepreneurs had existence in 

business for more than seven and above years. The next  category of entrepreneurs is 

between three years and five years accounted for the second highest category with 30.50 

percent. The shortest of all  is between one year and three years with 18 percent. About 
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54.5 percent of respondents said that their initial investment to the business is less than Rs. 

25000/-. 

 
41.5 percent  of  respondents  agree  that  their  income  from  entrepreneurial  activity  is 

between Rs. 25001/- to Rs. 75000/-. About 65.5 percent of entrepreneurs generated at least 

one employment to the maximum of 6. 

 
69.7 percent of entrepreneurs own two wheelers, 70.3 percent have mobile connection, 

76.5 percent have LPG connection, 74.8 percent of entrepreneurs own house, 82.5 percent 

have television set for entertainment. 24.5 percent of entrepreneurs are willing to look for 

new opportunities along with the existing one. 

 
Factor  Analysis 
ˈOften among the many variables you measure, a few are more related to each other, than 
they are to others. Factor Analysis allows us to look at these groups of variables that tend 

to relate to each other and estimate what underlying reasons might cause these variables to 

be more highly correlated with  each otherớ,  Jeff  Mil ler, Vice President, Consulting and 

analytical, Burke, Inc. (Source: Marketing Research, Naresh K Malhotra). 

 
This tool of SPSS was extensively used to classify a large number of variables into smaller 

number of factors. Factor analysis was used to determine whether there was any common 

constructs that represented entrepreneurial motives. 34 variables were analyzed using the 

Varimax  rotation,  the  most  commonly  used  method.  Factor  analysis  was  done  using 

principal component analysis. 

 
Bartlettós test of sphericity and Kaiser Meyer Olkin (KMO) measure of sampling adequacy 

were used to examine the appropriateness of factor analysis. The approximate chi-square 

statistic is 5463.421with 561 degrees of freedom with p value 0.000. The KMO statistic 

(0.828) is also large (>0.5). Hence, factor analysis is considered an appropriate technique 

for further analysis of data. 

 
Table 2 shows the results of varimax factor rotation pattern, in which the variables that had 

high loadings on  each of the eight factors extracted in the analysis. Retaining only the 

variables with Eigen values greater than one (Kaiserós criterion), we can infer that 19.19 

percent of variance is explained by factor 1; 12.56  percent of variance is explained by 

factor 2; 8.77 percent of variance is explained by factor 3; 6.24  percent of variance is 

explained by factor 4; 4.81 percent of variance is explained by factor 5; 3.61 percent of 

variance is explained by factor 6; 3.45 percent of variance is explained by factor 7 and 

3.13 percent of variance is explained by factor 8 and together, all  the factors contributed to 

61.75 percent of variance. On the basis of Varimax Rotation with Kaiser Normalization, 8 

factors have  emerged. Each factor is constituted of all  those variables that have factor 

loadings greater than or equal to 0.5. Factors extracted were labeled or named based on the 

researcherós subjective interpretation of experiences from literature and joint explanation 

or interpretation of the meaning of the highly loaded variables on each factor. 

 
Table 3 shows the eight (8) major factors derived with their latent roots as they associate 

with motivation.  The factors extracted are Lucrative Business Environment (19.19%), 
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Opportunity  to  generate  additional  income  (12.56%),  Community  affiliation  (8.77%), 

ability to cope  with changing trends (6.24%), self -orientation (4.81%), owning family 

responsibility (3.61%),  family  tradition  (3.45%)  and  ability to  mobilize  the  resources 

(3.13%). About 61.75 percent of the variation  was explained by the eight factors. 38.25 

percent of variation was explained by unknown factors. This relatively high value of the 

unknown factors may have been due to the influences of the myriad of indicators, which 

could not be individually isolated. 

 
Conclusion 
It is obvious that motivation is an essential part of all  successful entrepreneurs. One or 
more factors together influence Entrepreneurial activities in villages. ˈLucrative Business 

Environmentớ,  ˈOpportunity  to  generate  additional  incomeớ,  ˈcommunity  affiliati onớ, 

ˈability to cope with changing trendsớ, ˈself-orientationớ, ˈowning family 

responsibilitiesớ, ˈcontinue family traditionớ and ˈability to mobilize the resourcesớ are the 

eight motivational factors, which energizes the rural entrepreneurs. It might be comforting 

to conclude that the success of  business venture or long term survivability of business 

totally depends upon the nature of entrepreneur motivational factors. 
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Table ï 1: KMO and Bartlettôs Test 
 

KMO and Bartlettós Test  

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.  0.827956 
Bartlett's Test of Sphericity Approx. Chi-Square 5463.421 

 df 561 

 Sig. 0.000 
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Table - 2: Rotated factor  matr ix for respondentôs motivational factors associated with entrepreneurship 

Factors 

Var iable 1 2 3 4 5 6 7 8 

3. Market was Less Competitive 

 
4. Circumstances  / situations are conducive to become 

 
0.749 

- 

0.022 0.182 

- 

0.013 0.045 0.040 

- 

- 

0.054 

- 

- 

0.028 

entrepreneur 0.724 0.060 0.118 0.106 0.095 0.111 0.194 0.144 

6. Ample Opportunities were available  
0.698 0.004 

- 

0.033 0.016 

- 

0.006 0.121 

- 

0.065 0.197 

8. Favorable Demographic and economic factors  
0.674 0.251 0.005 0.053 

- 

0.031 

- 

0.002 0.281 

- 

0.034 

5. Impressive profit attraction 

 
2. I was having better exposure / informed, so I thought of 

 
0.625 

- 

0.025 0.091 

- 

- 

0.001 0.137 0.325 

- 

- 

0.177 

- 

- 

0.012 

- 

seizing that opportunity 0.612 

10.  To have self-dependent life 

0.004 0.318 0.050 0.002 0.156 

- 

0.178 

- 

0.167 

0.321 0.247 0.030 0.155 0.227 0.243 0.212 0.091 

26.  Opportunity to utilize the profits for agricultural purpose - 

0.128 0.786 

- 

0.045 0.027 0.103 

- 

0.046 0.006 0.063 

27.  This is one among dif ferent employment opportunities 

 
30.  Need for dominance 

 
0.054 0.701 

- 

0.254 

- 

0.226 0.231 0.172 

- 

- 

0.165 

- 

0.008 

0.221 0.662 0.256 0.103 0.030 0.038 0.060 0.320 

18.  I had Economic / financial stability 

 
29.  Fluctuations in income  / To avoid seasonal income 

 
0.286 0.553 0.219 0.297 

- 

- 

0.232 

- 

0.041 0.130 0.038 

- 

(income variations) 0.185 0.485 0.298 

19.  Encouragement from friends and relatives 

0.124 0.152 0.321 0.134 0.289 

- 

0.103 0.148 0.760 0.115 0.060 0.049 0.039 0.019 
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28.  This was my last option / resort in life 

 
32.  Passion for work (Motivation to do the business) 

 

 

0.123 

- 

0.050 0.634 0.172 0.010 0.223 

- 

- 

0.120 0.287 

- 

0.500 0.052 0.606 0.010 0.034 0.176 0.196 0.046 

34.  Support and encouragement from NGOs - 

0.019 0.482 0.559 0.064 0.243 

- 

0.039 

- 

0.010 

- 

0.186 

31.  Need to shape my life  
0.394 

- 

0.090 0.500 0.031 

- 

0.007 0.425 0.016 0.043 

33.  Self efficacy (beliefs about their capabilities)  
0.472 

- 

0.054 0.485 

- 

0.090 0.033 0.074 0.057 0.216 

16.  I was having specialized expertise in technical Know-how - 

0.061 0.059 0.109 0.838 0.127 0.061 0.024 

9. Technological developments  / advancements 

0.143 0.035 0.065 0.756 0.167 0.046 0.129 

- 

0.028 

- 

0.062 

15.  I was having Business expertise  
0.071 

- 

0.207 

- 

0.007 0.701 

- 

0.081 0.270 0.027 

- 

0.018 

14.  I was having Innovation motive - 

0.180 0.393 

20.  I had Joint family background 

- 

0.423 0.543 0.240 

- 

0.076 0.041 0.039 

- 

0.092 0.055 0.123 0.463 0.140 0.280 0.157 0.102 

17.  Previous Experience - 

0.089 0.428 

- 

0.436 0.452 0.112 

- 

0.049 

- 

0.002 0.065 

22.  Possessing Knowledge of different languages 

 
21.  Possessing required qualification / education 

 
0.127 

- 

0.040 

- 

- 

0.033 0.386 0.714 

- 

0.079 

- 

0.011 0.157 

- 

0.063 

23.  I had the support / influence of Politician - 

0.011 0.232 0.407 0.679 0.004 

- 

0.071 0.139 

- 

0.087 0.142 0.014 0.033 0.598 0.042 0.128 0.101 

24.  Encouragement from Govt. Policy/ Schemes - 0.527 0.043 - 0.584 - 0.014 - 
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0.010 0.009 0.139 0.146 

25.  Need for social security 

 
13.  To Safe guard against uncertainty in life 

 
0.057 0.313 0.411 

- 

0.193 0.449 0.344 

- 

- 

0.047 

- 

0.139 

 
11.  Responsibility of family 

0.250 0.164 0.115 0.075 

- 

0.033 0.685 0.101 0.016 

0.275 

7. To continue family tradition - 

0.113 0.226 0.088 0.003 0.656 0.023 0.065 

- 

0.053 0.193 0.052 0.238 0.180 0.022 0.768 0.044 

1. Opportunity to create own Destiny (Achievement 

motivation) 0.273 0.325 

- 

0.012 

- 

0.068 0.090 

- 

0.072 

- 

0.728 

- 

0.043 

12.  I was having the ability to organize and administer factor 

of production 0.087 0.173 0.071 

Source: field survey 2009 

- 

0.013 

- 

0.027 0.034 0.066 0.825 
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Table - 3: Pr incipal component analysis of independent var iables associated with motivation to become entrepreneur . 

% of 

 

 

Cumulativ  

 
Factor  Identi fied Var iables loading above 0.5 

Loadin 

g 

Var ianc 

e 

e % of 

Var iance 

Lucrative Business 3.  Market was Less Competitive 
Environment 

4. Circumstances  / situations are conducive to become 

entrepreneur 

6. Ample Opportunities were available 

8. Favorable Demographic and economic factors 

5. Impressive profit attraction 

2. I was having better exposure / informed, so I thought of 

seizing that opportunity 

 
0.749 

 
0.724 

0.698 

0.674 

0.625 

 
0.612 

 
19.19 19.19 

Opportunity to generate 26.Opportunity to utilize the profits for agricultural purpose 
additional income 

27.This is one among different employment opportunities 

30.Need for dominance 

18.I had Economic / financial stability 

 
0.786 

0.701 

0.662 

0.553 

 
12.56 31.75 

community affiliation 19.Encouragement from friends and relatives 
28.This was my last option / resort in life 

32.Passion for work (Motivation to do the business) 

34.Support and encouragement from NGOs 

31.Need to shape my life 

0.760 
0.634 

0.606 

0.559 

0.500 

8.77 40.52 

Abil ity to cope with changing 16.I was having specialized expertise in technical Know- 
trends how 

9. Technological developments  / advancements 

15.I was having Business expertise 

14.I was having Innovation motive 

 
0.838 

0.756 

0.701 

0.543 

 
6.24 46.76 
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Self Orientation 22.Possessing Knowledge of different languages 
21.Possessing required qualification / education 

23.I had the support / influence of Politician 

24.Encouragement from Govt. Policy/ Schemes 

0.714 
0.679 

0.598 

0.584 

4.81 51.57 

Owning family responsibility 13.To Safe guard against uncertainty in life 
11.Responsibility of family 

0.685 
0.656 

3.61 55.18 

Family Tradition 7.  To continue family tradition 0.768 3.45 58.62 

Abil ity to mobilize the 12.I was having the ability to organize and administer factor 
Resources of production 

 
0.825 

 
3.13 61.75 

Source: Field Survey, 2009 
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Abstract 
Contemporary business fi rms across the globe are facing the most pressing challenges 
directly related to human capital management thanks to ever changing characteristics of 

the  environment:  enhanced  globalization,  evolving  demographics,  the  need  for  more 

competencies   and   motivation.   Highly   demanding   business   environment   makes   it 

imperative for the organizations to build competence in the form of superior intel lectual 

capital for higher level of performance. Hence Human Capital Management has assumed 

significance in recent times. This paper unfolds the facets of Human Capital Management 

and builds a case for integrated talent management model to nurture the employees in a 

holistic manner. 

 
Keywords:   Human   Capital   Management,   Integrated   Talent   Management   Model, 

Organizational Performance 

 
Introduction 
Changing demographics of the labour market, enduring skill shortages  and employee 
demands for workïlife balance have created a so-called ŲWar for Talentó. In this ŲWar for 

Talentó, successful organizations aim at improving their strategies, policies and practices 

for attracting,  developing,  deploying and retaining vital talent for their business needs. 

Therefore  they  have  to  understand  the  capabilities  needed  in  their  organization  and 

determine the  actual  or  potential  talent  required.  According  to  Leigh  Branham,  Vice 

President, consulting service at Right Management  Consultants and author of the book, 

ˈKeeping People Who Keep You in Businessớ, ˈA Talent is not rare and precious. Talent 

is behavior;  things we do more easily than the next person. Talent, however, cannot be 

taught. As someone once said, ˈyou can teach a turkey to climb a tree, but it is easier to 

hire a squirrelớ. 

 
Talent  management  is  difficult  to  define  because  itós  a  complex  undertaking  and 

organizations find greater value in formulating their own meaning of what talent is than 

accepting universal or prescribed definit ions. Considerable differences have been observed 

in how talent is defined across different industries and sectors. It is helpful to start with a 

broad definit ion and, from our research; we have developed a working definit ion for both 

Ųtalentó and Ųtalent managementó: 

 
Talent consists  of  those  individuals  who  can  make  a  difference  to  organizational 

performance,   either  through  their  immediate  contribution  or  in  the  long-term  by 

demonstrating  the  highest  levels  of  potential.  Talent  management  is  the  systematic 

attraction, identification, development,  engagement, retention and deployment of those 
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individuals who are of particular value to an organization, either in view of their Ųhigh 

potentialó for the future or because they are fulfil ling critical roles. 

This definition underlines the importance of recognizing that it is not enough to just attract 

individuals with high potential. Developing, managing and retaining individuals as part of 

a planned strategy for talent management is equally important, as is adopting systems to 

measure the return on this investment.  Many organizations are now broadening their 

definit ions, looking at the Ųtalentó of their workforce and working on ways to develop their 

strengths. 

 
Talent can be best described as a combination of abilities and attitudes. The real trick is to 

match the right motivated talent to the right role, individually and collectively, harnessing 

and harmonizing this crucial attribute to achieve the objectives of your company. We hire 

people,  or  ˈtalentớ,   out   of  a  need   to   drive  organizational   performance. Talent 

Management is best defined as: The activities associated with attracting, hiring, training, 

developing,  and  managing  an  organization⸗s people  for  the  purposes  of  maximizing 

organizational performance 

 
Results are king.   Obtaining desired  results rests on aligning and integrating the key 

components of talent management. It isnót enough just to hire great people or to develop 

great people. With great people and lousy results, you still  have a lousy company.  Talent 

management refers to the process of developing and integrating new workers, developing 

and  keeping  current  workers  and  attracting  highly  skilled  workers  to  work  for  the 

company. The process of managing, the supply and the demand of employeeós talent, to 

achieve optimal business performance in alignment with organizational goals. 

 
Talent  management  can  also  be  termed  as  HCM  (Human  Capital  Management). 

Companies  that  are  engaged  in  talent  management  (human  capital  management)  are 

strategic  and  deliberate  in  how   they  manage  the  ˈHigh-worth  Individualsớ   in  the 

organization.  This  term  also  incorporates  how  companies  drive  performance  at  the 

individual  level.  Talent  is  usually  associated  with  competency-based  human  resource 

management practices. The competency set may include knowledge,  skil ls, experience, 

and personal traits (demonstrated through defined behaviors). 

 
Companies today have become fiercely competitive when it comes to attracting and 

retaining talent and employee retention is a major concern, the obvious reason being the 

Ųincreasing rate  of  turnoveró.  This  dynamically  changing  and  volatile  demand-supply 

equation with such erratic attrition trends and cut throat competition has led organizations 

to focus on mechanisms  pertaining to talent management. It is an accepted truth that 

turnover will  happen and companies need  to devise a strategy to curb unprecedented 

turnover from affecting organizational success. People tend to seek change for a variety of 

reasonsðmore money, better benefits, the appearance of a greener pasture- and this has 

been a practice from the very beginning. Then, what is it that has really changed? Despite 

intense competition being the key to market development and success, organizations have 

failed to identify some of the major reasons which highlight why Ųgood performersó leave. 

 
One major reason why people leave their organization is because of the organizationós 

failure to bring about a correlation between pay and performance.  Experts in the industry 

believe, matching the, right blend of talent with the right job profile can lead to superior 
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performance. The present scenario with abundant opportunities has triggered a wave of 

employees,  perpetually ˈon  the moveớ,  forever seeking better opportunities whenever, 

wherever and however they  can. What is behind the restlessness of these hard to keep 

employees? By focusing on productivity, organizations are realizing that it is imperative to 

hire employees who can do the job and be successful at  it. The organization no longer 

wants to just hire, in fact they are striving to find the right people, bring them into the 

organization  and  retain  their  services.  The  paper  attempts  to  address  the  following 

questions: 

ü The meaning and nature of talent management in organizational contexts? 

ü To identif y the ways to retain the best talent. 

To identify various upcoming key challenges faced by organizations in their approach to 

talent management? 

ü To establish upcoming trends in talent management 
What are the measures of success/critical success factors for talent management initiatives 

for both the management of the organization and its employees? 

What  are  the  solutions  envisaged  or  currently  in  place  for  Ųoperationalisingó talent 

management initiatives? 

 
Need for Talent Management 

The  idea  is  to  capture  the  right  talent,  convert  them  by  providing  appropriate 
developmental  opportunities,  to  help  them  take  on  key positions  in  the organization. 

Dramatic shifts  in  the make ï up of the workforce can influence the way organizations 

manage the future talent. The supply side puts pressure on companies to attract the best 

talent and ensure that employees join the company and choose to stay in the organization 

rather than look for opportunities elsewhere. Present  study  is supposed to find out the 

existing global talent scenario so as to analyze its emerging challenges and trends. 

Regrettably, this situation is not unusual in many organizations today. Indeed, many 

companies are missing substantial opportunities to save costs and improve performance by 

upgrading their talent management capabilities. Companies can take up steps to quickly 

assess their talent management process and begin improving their competency. 

 
Talent Management a Top Concern 
Finding, developing and keeping talent are among the top concerns for HR executives 
according to a survey released by ORC Worldwide, a New York-based provider of human 

resource management. Talent management implies recognizing a person's inherent skills, 

traits, personality and offering him a matching job. Every person has a unique talent that 

suits a particular job profile and any other position will  cause discomfort. It is the job of 

the Management, particularly the HR Department, to place candidates with prudence and 

caution. A wrong fit  will  result in further hiring, re-training and other wasteful activities. 

Talent  Management  is  beneficial  to  both  the  organization  and  the  employees.  The 

organization benefits from: Increased productivity and capability; a better linkage between 

individuals'  efforts  and  business  goals;  commitment  of  valued  employees;  reduced 

turnover;  increased  bench  strength  and  a  better  fit  between  people's  jobs  and  skills. 

Employees  benefit  from:  Higher   motivation   and  commitment;  career  development; 

increased knowledge about and contribution to company goals; sustained motivation and 

job satisfaction. But it is the talented workforce that is very  hard to find. The biggest 

problem is how to retain the present workforce and stop them from quitting? 
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The Focus of Talent Management 
At the heart of talent management is developing the following intrinsic human capacities: 
1. Capacity to learn (measured as learning quotient LQ) 

Enhancing an individualós capacity to learn improves the personós awareness. It adds to 

the personós quest to know more and delve into new areas. This is developed by holistic 

education, an enabling environment and good mentoring. Capacity to learn comprises of 

the  following:  Introspection  is  the  individualós  wil lingness  to  look  back,  learn  from 

mistakes  and  identify  areas  of  improvement.   Reflection  and  contemplation  is  the 

individualós ability to observe his own thoughts, actions and emotions/feelings and using 

the awareness to improve further and perform better. 

 
2. Capacity to think (measured as conceptual quotient CQ) 

An individualós  quest  to  know more leads  his  mind  to  create images.  Enhancing an 

individualós capacity to think helps the person not only to take learning to a higher level of 

intellect  but  also  improve  creativity.  Capacity  to  think  comprises  of  the  following: 

Analysis is about asking the right questions  and breaking complex things into simpler 

elements. Creativity is about generating new thoughts and breaking the existing patterns of 

thought. Judgment requires both, helping an individual take quality decisions. 

 
3. Capacity to relate (measured as relationship quotient RQ) 

It is important for an individual to be able to relate to his learning and thoughts and to the 

environment around him. The outcome is a sense of belongingness and an environment of 

trust at the organizational level and team spirit at the individual level. Capacity to relate 

comprises  of  the  following:  Active  listening  is  the  individualós  ability to  listen  with 

warmth & respect, free of biases, evaluation and  pre-conceived notions. Empathizing is 

the ability to put self  in someone elseós shoes. Trust requires a  combination of both 

empathizing and listening. It is about authenticity, openness and genuineness. 

 
4. Capacity to act (measured as action quotient AQ) 

Action  is  how  the  above  three  capacities  of  an  individual  are  manifested.  It  is  the 

individualós ability to enact his intentions. Following are components of capacity to act: 

Organizing refers to the individualós ability to organize time and resources so as to enable 

him to convert intentions into reality. Implementing means delegating, attention to details, 

and focus on the right process. Perform under pressure is the ability to work under time 

constraints  and  handle  multiple  tasks  without  stress.  The  individualós  values  help  in 

discriminating amongst alternatives and act as the bedrock for decisions.  They act as 

multipliers  in  enhancing  the  individualós  capacities,  a  sigma  of  which  reflects  the 

individualós true talent. 

 
Thus: (LQ + CQ + RQ + AQ) * Values = Talent 

Organizations provide individuals the opportunity and space for physically manifesting 

their talent into  performance for achieving individual and organizational vision. Talent 

manifests into performance as follows: 

Talent 

+Vision/Mission/Strategy 

+Skills & Competencies 

+Role & structure 

+Opportunity 
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+Encouragement & Recognition 

+Training & Development 

+Coaching 

+Action Plan & Goals 

+Resources 

Thus the domain of talent management focuses not only on development of individualós 

intrinsic  capacities, but also on culture building and change management to provide the 

other elements listed above for manifestation of talent into performance. 

 
Talent Management Components 
As noted, talent management centers on the activities employed to maximize performance 
for the organization. Simply put, if  an activity is core to driving human performance, it 

likely  falls  under  talent  management.  In  my  opinion,  the  core  components  of  talent 

management include the following: 

 
Strategic  Workforce  Planning:  This  fi rst  stage  in  talent  management  addresses  the 

question, ˈWhat are the needs and goals of our organization?ớ  As Stephen Covey said, 

effective people begin with the  end in mind.  This holds true for talent management. 

During strategic workforce planning, the  organization determines the ˈtalent  gapớ  and 

seeks to close that gap via talent management. The organization will  find that it needs key 

people to accomplish key tasks.  Those people may or may not be within the organization. 

Regardless, the next step is total talent acquisition.   Importantly, these steps  must be 

integrated.  A superior talent management program links the planning stage to the talent 

acquisition stage. 

Total Talent Acquisition: Most have heard of talent acquisition and many associate it with 

the use of an  applicant tracking system targeted at hiring full  time people. However, 

effective  talent  management   comes  from  focusing  on  total  talent  acquisition-  and 

integrating it.  There are various pools of talent available to companies and organizations. 

Examples: Internal Employees; External candidates for full  time  positions; Contingent 

workers; Offshore labor. 

Total talent acquisition recognizes that anyone doing work for the organization should be 

considered talent and thus, is incorporated (at least to some degree) in talent management. 

Integration within this component  is crucial.  Today, most organizations fail  to address 

total talent acquisition from a comprehensive  perspective and integrating the strategy, 

sourcing, and evaluation efforts of the talent pool leads to great  inefficiencies and lost 

opportunities to maximize performance. Once the organization acquires needed talent, it 

must ensure that it is poised for success. 

Employee Development: ˈWill our people be prepared and able to deliver the results we 

expect?ớ   Integrating  employee  development  with  total  talent  acquisition  provides  an 

obvious benefit.  Organizations must understand each personós ability as it relates to the 

core  competencies  identified  in  strategic  workforce  planning. Personal  profiles  and 

resumes  contain  much  of  the  information  that  needs  to  be  considered  in  employee 

development.  Garnering data from the talent acquisition enables the organization to focus 

on a tailored development  plan  for each employee, thus increasing the probability of 

success. 

Employee  development  isnót  simply  a  stage  that  happens  and  then  ends.   Rather,  it 

continues and  more importantly starts after talent acquisition.  There are various sub- 

components that should also be integrated with each other.  How do organizations get their 
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people ˈup to speed?ớ  They do it by setting up activities and tasks that will promote the 

culture and job at hand.  On-boarding is an excellent example. On-boarding is the process 

of getting ˈtalentớ to the point where contributions are meaningful and 

sustainable. Orientation,  training,  eLearning,  mentoring,  are  examples  of  On-boarding 

components.  Once weóve effectively determined that our people know what is expected of 

them and we have helped develop them so they can be successful, we need to hold them 

accountable for results and manage performance. 

Performance  Management:  ˈAre  the  people  getting  the  results  we  need?ớ Linking 

employee development activities and goals to performance management makes sense. 

Many  organizations today are conducting their 360 feedback surveys and performance 

reviews manually and  not leveraging the technology available that ties these relevant 

components together.  Motivating  managers to conduct performance management in a 

thoughtful  and  deliberate  manner  is  crucial. Performance  management  ensures  the 

organizational goals are met and it promotes meaningful  communication which in turn, 

promotes retention and high morale. 

Unfortunately, many organizations have performance management policies and 

procedures in place but they are loosely followed by those responsible for administering 

them.  Getting managers and users to adopt performance management can be a crippling 

challenge.  However, superior talent management initiatives increase usage and adoption 

by employing technology that makes the  process easier and integrates to  the various 

activities and tasks that comprise performance management  or appraisal process. With 

strong performance management, organizations greatly increase the odds of  achieving 

corporate goals and objectives.  If done properly, success is all  but guaranteed.  However, 

talent management is not complete.  Savvy organizations think ahead and prepare for the 

challenges of tomorrow. 

Succession Planning: Every organization has key people and positions those are important 

for the success  and achievement of its goals.  Simply achieving goals isnót enough but 

being prepared for the next wave of talent challenges is also important.  There are plenty 

of  organizations  that  fail  to  address  succession  planning.  Serious  talent  management 

advocates  proactively identif y  key  people  in  the  organization  and  develop  a  plan  to 

manage people and positions. Employing a technology solution can facilitate this process 

and will  mitigate obstacles and having a system that links the other components vastly 

increases organizational commitment to succession planning and streamlines the process. 

Managing a great talent management program will  optimize organizational performance. 

The  winners  in  the  war  for  talent  will  be  those  who  invest  time  to  define  a  talent 

management strategy and process for all  of the components. Organizations must look at 

talent management holistically vs. departmentally.  It must be part of the culture vs. an HR 

program.  Companies and organizations that adopt this perspective and implement talent 

management software that integrates the key components will  be few.  There will  also be 

light years ahead of those in the market competing for talent. 

 
Problem Identi fication: The Challenge 
It takes talent to spot Talent! A tone deaf will never be able to appreciate the music of 
maestros. Only a seasoned jeweler would know that all that glitters is not real! And, only 

those who can recognize the worth of a diamond can value it, for others it's just a stone! 

Talent is doing easily what others find difficult. In an organization, there is nothing more 

crucial than fitt ing the right employee in the right position. Or else you would be trying to 

fit  a square peg in a round hole. When people do jobs that  just don't suit their liking, 
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inclination or temperament, the results, will  be disastrously obvious. Low productivity, 

dissatisfaction,  low morale, absenteeism will  become typical till  the employee is shown 

the door. Or perhaps, there is another option ï Talent Management 

 
ˈA conscious, deliberate approach undertaken to attract, develop and retain people with 

the aptitude and abilities to meet current and future organizational needò. Organization 

need to have a vision and a  well-defined strategy on hiring for the future. India has 

become the outsourcing capital of the world  and this has created its own set of HR 

challenges. So, do we have the right talent within to attract and retain the best available 

talent? The challenge of talent management has two facets to it. First is how to find new 

people and second is how to retain the present workforce. Each of the challenges has to be 

tackled  in  the  most  efficient  way  possible  so  that  the  organization  can  achieve  its 

objectives. 
 

 

Where to find new talent? 
Organizations are finding loads of business opportunities and consequently, their revenues 
are growing at a rapid pace. The increasing business opportunities has necessitated that 

these organizations go in for massive recruitment. But, the question is where to find the 

best talent which is  able to fit  the job description and also adjust to the organizationós 

values and norms. If we scan the  environment, we find there is a shortage of skilled 

workforce. 

 
How to retain the existing employees? 

Unlike the immovable Banyan Tree, one cannot stay rooted in one place, though itós a fact 
that people add value to organizations they need to move on for one reason or another, and 

the organization  stands to lose. Let us look at some of the reasons behind the massive 

attrition rates: - 

 
Gap between organizational and the individual values and  goals is one of the major 

reasons. If they go parallel, there is no way both would be satisfied and inevitably, the 

organization would lose out on a  talented employee. In this knowledge era employees 

demanding creative and a democratic work environment is another major factor. Failure 

on the part of the management to provide such an  environment will  result in a talented 

employee leaving the organization. The competitive world has made sure that there is high 

work pressure on the employees which leads to psychological problems like stress,  and 

other health related problems. 

 
Movement  for  higher  salary is  also  very common  among  professionals.  There  is  no 

shortage for organizations who are looking for talented employees and who are ready to 

shell out a hefty salary for a  talented person. Other lures like better job opportunities, 

higher posts and overseas assignments are also  major factors in the attrition rates. Not 

taking proper care during the recruitment and selection process and not taking proper care 

to fit  the right person to the right job also breeds dissatisfaction among the  employees. 

Mismanagement on issues of succession planning and promotion is also a major factor. 

 
Retaining the present employees is of foremost importance to the organizations because if 

it has to look for a replacement for the employee who has left, it involves a lot of costs like 

- hiring costs, training and development and the induction costs. It also takes some time 
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for the new  employee to  adjust  to  the new work  environment.  During this  time the 

productivity of  the employee will  be low. The HR department will  have to fit  the new 

employee into  a proper  role in  the organization.  Apart  from  causing  the company a 

monetary loss and breaks in their day-to-day operations, attrition contributes to knowledge 

transfer, which is a great loss and adversely affects business. 
 

 

How to Manage the Talent? 
In the era of technology and knowledge, it has been proved beyond doubt that talent is in 
the driving seat. It is the demand of time that business leaders elevate management of 

talent to a  burning corporate priority. It is not a walk in the park for the talent market. 

Quality  people  are  no  longer  available  in  plenty,  easily  replaceable  and  relatively 

inexpensive. Here are some measures that should be taken into account by organizations, 

to be efficient and competitive in this highly competitive world: - 

 
Hire the Right People: Proper care must be taken while hiring the people. It would be 

beneficial for an organization to recruit young people and nurture them, than to substitute 

by hiring from other organizations. Questions to be asked at this stage are: Whether the 

person has the requisite skills needed for the job? Whether the person's values and goals 

match with those of organizations? Care must be taken to fit  the right person to the right 

job. 

 
Keep the Promises: Good talent cannot be motivated by fake platitudes, half-truths and 

broken promises. Unfulfilled expectations can breed dissatisfaction among the employees 

and  make  them  either  leave  the  organization  or  work  below  their  productive  level. 

Promises made during the hiring stage must be kept to build loyalty among the employees, 

so that they are satisfied and work to their fullest capability. 

 
Good Working Environment: It has to be accepted by the organizations that highly talented 

people  make  their  own  rules.  They  have  to  be  provided  with  a  democratic  and  a 

stimulating  work  environment.  The  organizational  rules  must  be  flexible  enough  to 

provide them with freedom to carry out their  job  to their liking, as long as the task is 

achieved. Opportunities should also be provided to the employees to achieve their personal 

goals. 

 
Recognition of Meri t: It is highly motivating for any person if  his talent is recognized and 

is suitably  rewarded. One way is providing them with salary commensurate with their 

performance, giving promotions and incentives based on performance. Another way is by 

providing them with challenging  projects. It makes employee feel that he is considered 

important (a highly motivating factor) and gets the work done in an efficient manner and 

brings out the best in the employee. 
 
Providing Learning Opportunities: Employees must be provided with continuous learning 

opportunities on  and off work field through management development programmes and 

distance learning programmes. This will  also benefit  the organization in the form of highly 

talented workforce. 

 
Shielding from High Work Pressure: If an organization has to make the most of the 

available talent,  they should be provided with adequate time to relax, so that they can 
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distress themselves. It is very important to provide them with holidays and all-expenses- 

paid trips, so that they can come back refreshed with increased energy. Recreation clubs, 

entertain programmes, fun activities within the work area will  also reduce the work life 

stress of the employees and develop camaraderie among the workers and result in a good 

working environment. 

 
Hype or Reality? 
So how does your workplace stack up on the practices that matter most to creating an 
enriching  workplace?  Are  job  stretch  and  mobility,  freedom  and  stimulation  and 

horizontal  growth  paths  the  exception  or  the  rule  at  your  employer?  Are  mentoring, 

teaching and coaching rare or pervasive throughout your organization? Is diversity merely 

an overused word in your company's communications or a real principle on which your 

organization operates every day? 

 
Targeted Talent Management 
Most large organizations talk about Talent Management as part of their strategy. It is a 
crucial  way of  securing,  developing  and  motivating  people  with  the  right  skills  and 

approaches to meet business objectives. But how many of our strategic goals are fully met 

by our talented people? Too often, we find that we don't have the right people in place to 

fill  a gap when it appears, or we simply can't keep hold of the individuals we want. Even 

worse, talented people may simply not be operating at the levels we require. So what can 

we do to seize these missed opportunities? 

 
A wide range of people processes often take place without a clear relationship with the 

ultimate  aim   and   culture  of  the  business.  Think  about  recruitment,  performance 

management  and development -  to  what  extent are these processes based on  a clear 

analysis of the talents and skills that people will  need to operate at the next level? To what 

extent do you build people's capability and motivation to meet the needs of the business in 

a  few  years'  time?  It  is  vitally  important  to  build  a  clear  definit ion  of  what  each 

organization really mean by talent. The acid test is simple - do people with these qualities 

deliver the kinds of business success we are aiming for? 

 
It is vitally important that individual aspirations and organizational goals are delivered 

together.  Too  often,  these  are  seen  as  unequal  partners.  However,  organizations  that 

genuinely focus on understanding each person's natural talents tend to achieve corporate 

success. We need to create different routes for people to progress and develop; otherwise 

we will  only appeal to a narrow range of people. This approach requires an open mind, 

tackling questions like "How can we use this person's talents and energies?" "How can we 

organize our work differently?" or "Are we aiming for the wrong things?" But  if  such 

issues are genuinely addressed, great things can be achieved. 

 
"Al ignmentớ  is another key element of a successful Talent Strategy. When selecting or 

developing  people,  most organizations focus on the skills, knowledge, experience and 

behaviors required for the role. However, some organizations are beginning to look at the 

behaviors required to operate effectively  in  a particular team or culture. We need to 

understand the relationship between people's motivations and the sorts of organizational 

cultures in which they will  thrive. 
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Talent Management should be about delivering business success through understanding 

talent, and how it will  achieve the specific goals of the organization. It is about ensuring 

that we understand what blockages  can spoil all  our hard work. It is about operating 

people processes that join together not only with each other, but with the business's goals. 

And finally, it is also about understanding how to manage people for alignment as well  as 

ability. If we adopt these approaches, not only wil l business success follow, but we should 

also have fulfil led and effective people. 

 
Talent Management:  An Emerging Trend 
Research  suggests  that  companies  that  excel  at  talent  management  ensure  internal 
consistency and reinforcement of the practices they employ to attract, select, develop, 

evaluate and retain talent. To manage the most important assets more and more companies 

today are taking a holistic approach to talent management ï from attracting and selecting 

wisely, to retaining and developing  leaders,  to helping employees transition out of the 

company. 

 
Talent  management  is  viewed  as  a  strategic  approach  to  managing  human  capital 

throughout  the  career cycle:  planning,  developing,  retaining and  acquiring  your most 

important assets. 

ü  Planning 

ü  Developing 

ü  Retaining 

ü  Acquiri ng 
 

 

Program for a Strategic Talent Management Planning 
The following four stages in the creation of a strategic talent management program will  
help develop the five areas. They operate as a cascade down the organization, from senior 

management, to talent managers. 
 

 
Strate gy 

Formulation 

 

Diagnos is Analysis Act ion  

Plann ing 
 

 
 
 
 
 
 

Developing Talent 
Developing Talent, i.e. the Learning and Performance Improvement of high performers, is 
an essential part of Talent Management. Firms can protect their human capital from being 

eroded by making  knowledge, skills and capabilities more unique and valuable by a so 

called  ˈmake  systemớ,  which  comprises  of  comprehensive  training,  promotion-from 

within,  developmental  performance  appraisal  process,  and  skill  based  pay.  Although 

everyone cannot become organizational superstars they can push the limits of what they 

can accomplish. Therefore, organizations which embed development into their very core 

can attract more Talent, retain it longer and have better performance over the long run. 
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Talent Retention 
The greatest challenge faced today by organizations the world over is retaining talented 
employees in the organization. A debate raging since many decades has been as to whether 

to retain them is more important than finding a successor to the vacant position. Whilst the 

argument continues, organizations should focus on the causes, consequences and control 

of employee turnover in an organization. By employee turnover, we mean that employees 

of an organization cease to remain in the services of that  organization and leave for 

reasons best known to them. 

Talent Acquisition 
Companies realize that if  they can attract and hire top talent, they will  have a competitive 
advantage. In essence, companies are competing on the basis of their intellectual capital. 

Their ability to  acquire top employees is critical due to the "war for talent," in which 

organizations are always looking to lure the "best and the brightest." 

 
A simple way to help improve talent flow is to offer training on effective interviewing 

techniques. When managers are able to select more effectively, it lowers the probability of 

making a "bad hire." But talent flow is more than just reducing poor hiring decisions. It 

also involves being able to attract top candidates. These talented individuals tend to have 

several choices as to where they can work because they are in high demand. Knowing that 

they can no longer rely on - nor desire - lifetime employment, these talented individuals 

are seeking something else: lifetime employability. 

 
Top candidates are seeking out jobs that will  provide them with opportunities to learn and 

grow. By enhancing their skills, capabilities and education, these individuals know that 

they will  be more marketable when they move on to their next employer. (Remember, the 

question today is not if  an employee will  leave, but when). These increased capabilities 

help ensure their employability throughout their career, thus giving them even more job 

choices. For today's talented candidate, lifetime employability is the mantra. 

 
Thus, providing challenging job assignments and robust development programs that will 

help  an  employee  grow  professionally  are  critical  for  organizations  to  enhance  their 

appeal.  One  of  the  top  elements  impacting  candidates'  decisions  to  join  a  fi rm  is  a 

company's ability to provide fast career growth and professional development. Companies 

with poor training and development opportunities are at a severe disadvantage in attracting 

star employees. 

 
Talent Management:  An Integrated Model 
Talent management is a set of competency-based HRM practice aimed at getting the best 
out of its high-value people and ensuring that right people are in place to do a particular 

job. Smarter talent management leads to better financial performance of the company. The 

factors influencing Talent Management Strategy are to be dealt in such a way so as to fine 

tune it in accordance with the conditions  that a fi rm is faced with. The macro-level 

variables are the environmental and the industry factors while the micro-level variables are 

the organizational factors. 

 
A Talent Management process model has been developed, which outlines the sequence of 

steps  to  be  followed  in  effectively  implementing  the  talent  management  strategy.  In 
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addition to these, ways of aligning the HR practices of the organization with the talent 

management  initiatives have to be looked at. Thus it is seen that an Integrated Talent 

Management approach by the  organization, with the talent management strategies and 

processes perfectly aligned with the various  HR  processes. The overall organizational 

strategy, would help in getting the best out of the talent and in achieving its objectives. 

The service and consulting areas of talent management emerged are: Talent appreciation, 

Potential enhancement, Acquisition of talent, Knowledge management. Grow Talent offers 

services in all  the above areas. Grow Talentós offerings are based on the models discussed 

above and follow a unique methodology. 

 
Talent appreciation (TAPM) 

TAPM services are focused on assessing the way individuals learn, think, relate to others, 

and act. TAPM is used to evaluate the capacities, competencies and values of individuals 

for assessment of potential for career development and succession planning. 

This is intricately linked to helping organizations map their capacity and competency 

requirements  and then assessing talent to draw up individual development plans. The 

talent profiling thus done for organizations helps them identify critical competencies to be 

developed and capacities to be enhanced in order to meet future business requirements and 

achieve plans. 

 
Potential enhancement (PETM) 

The focus of PETM is to create learning experiences and solutions for individuals that will 

help convert their talent into competence. It also involves designing learning events and 

processes that enhance the potential of individuals. 

Two intrinsic components of Grow Talent PETM are: 
Capacity building modules - which focus on enhancing the four capacities of individuals 

Competence  building modules ï which focus on specific  areas like consulting skills, 

problem solving, and service  quality, strategic selling, process designing, interviewing 

skills, etc. 

 
Acquisition of talent (ACTM) 

Grow Talentós approach to helping organizations acquire talent is based on: 

Helping organizations define roles for specific  leadership positions based on 'preferred 

futures'  and  strategy.  Identif ying  the  competencies  required  for  each  of  these  jobs. 

Determining the levels of fundamental capacities of learning, thinking, relating and acting 

needed to acquire these competencies. Defining the values which are needed to display the 

desired  behaviors.  Identifying  individuals  who  would  fit  into  these  positions.  Enable 

organizations and individuals to establish mutually acceptable contracts  for employment 

and lay the foundation of win-win relationships 

 
Knowledge Management 

The domain of talent management includes culture-building and change management. 

Knowledge management services are aimed at leveraging knowledge for performance by 

creating  an  environment   for  sharing  by  building  trust.  The  focus  of  knowledge 

management  is  to  connect  people  and  technology  to  capture  and  harness  the  tacit 

knowledge  of  the  organization.  By  making  trust  the  bandwidth  of  communication, 

knowledge management enhances sharing and thereby creates an appropriate environment 

for talent to translate into performance. 
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Opportunities for Improvement 

Although organizations have made significant progress raising awareness and attention to 

talent management and implementing foundational programs, these efforts have not led to 

well-executed programs that are aligned with business priorities. Organizations still  lag in 

their ability to integrate talent  management programs and evaluate the return on their 

talent investments. The reasons are many,  including: Human Capital is not sufficiently 

aligned  with  Business  Strategy:  Lack  of  Accountability  and  Capability  for  Talent 

Development: Inconsistent Execution and Integration of Talent Programs. 

 
To overcome all  these, organizations should incorporate certain following 

recommendations to create a sophisticated talent management environment: 

ᾜMust  have  meaningful  descriptions  of  the  capabilities  (skills,  behaviors, 

abilities and knowledge) required throughout the organization. 

ᾜRelate the skills and capabilities to a leadership role or a job position. 

ᾜTalent management processes must create a comprehensive profile track of their 

talent.  
ᾜWorking culture should be improved and maintained to retain talent in long run. 

ᾜMore  certifi ed  training  should  be  given  to  the  employees  to  boost  their 

effectiveness and efficiency, used as a tool of motivation. 

ᾜOrganization should identify the crucial talent initiative and should know which 

talent  management elements can have the greatest impact on the business and therefore 

provide a better basis for prioritization and implementation. 

 
With the increasing competition for highly skilled talent, creating an open and innovative 

culture, aligned with what matters most to employees, will  provide the organization with 

the competitive edge necessary to achieve organizational goals. The best practices critical 

to retaining talent include providing career  development opportunities, leadership, trust- 

based relationships with managers, communication and feedback. If a climate 

characterized  by  an  open  culture  is  created,  the  groundwork  set  for  an  environment 

consistent  with  what  most   employees   want  would  be  the  result.  Articulate  this 

employment brand in the form of an employee value proposition, that is, what employees 

in your organization get for what they give. 

 
Conclusion 
Global fi rms today are facing the most pressing challenges directly related to human 
capital management which are due to ever changing characteristics of the environment: 

enhanced  globalization,  evolving  demographics,  the  need  for  more  competencies  and 

motivation. Global Talent Management is a relatively new approach towards managing the 

best  possible  human  talent  within  an   employment  environment  that  is  becoming 

increasingly  competitive.  Companies  like  Wal-Mart  that  have  championed  integrated 

processes like supply chain management and have demonstrated the dramatic impact that 

coordination and integration can have on companyós success and profitability. 

 
A successful talent management process starts with the foundation built by supply chain 

management,  Six  Sigma, CRM,  and  adapts it  to  HR.  Unfortunately,  its  strength  and 

integration are the primary roadblock within HR  because getting HR people to coordinate 

their efforts is about as easy as herding  cats. Highly demanding business environment 
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makes it imperative for the organizations to build competence in the form of superior 

intellectual capital. It is agreed by almost all  CEOs of big companies that it is the human 

resource - a talented one - that can provide them competitiveness in the long run. So it is 

the duty of the HR department to nurture a brigade of talented workforce, which can win 

them the war in the business field. 

 
As organizations continue to pursue high performance and improved results through TM 

practices, they are taking a holistic approach to talent managementðfrom attracting and 

selecting wisely, to retaining and developing leaders, to placing employees in positions of 

greatest impact. The mandate is clear: for  organizations to succeed in todayós rapidly 

changing and  increasingly competitive marketplace,  intense  focus  must  be applied  to 

aligning human capital with corporate strategy and objectives. It starts with recruiting and 

retaining talented people and continues by sustaining the knowledge and competencies 

across the entire workforce. Talent management practices can have a crucial impact on 

society as well. Meeting this organizational supply and demand requires the right ˈTalent 

DNAớ   and  supporting   technology  solutions.  By  implementing  an  effective  talent 

management strategy, processes, and analytics, organizations can help ensure that the right 

people are in the right place at the right time, as well  as organizational readiness for the 

future. Indeed, talent has to be spotted, carefully nurtured and most importantly preserved 

in case the companies desire to augment organizational performance. 
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Abstract 

The role of HR is becoming pivotal in the 21
st  

century. As organizations face stiff  market 

and other  external pulls and pushes, the HR becomes vital source for managing future 

challenges. A strategic HRIS provides important information about human resources needs 

and  capabilities;  this  information  assists   the   management  team  in  establishing  the 

organizational  mission  and  setting  goals  and  objectives  in  motion.  Considering  this 

framework, this paper aims to study the use of HRIS in improving HR operations. Particularly, it 

focuses on the need of HRIS in the performance of HRM functions at the lowest possible cost and 

also at a fast rate, which pose increased challenges for HR professionals. Organizations have 

started to automate these functions by introducing HRIS technology. 

 
Keywords: Strategic HR Planning, Information Systems, HRIS Applications 

 
Information Systems for Human Resources Management 
Information is an essential tool for managers in the retention, recruitment, utilization and 
evaluation  of  human  resources  in  organizations.  Since  they  support  the  goals  and 

objectives of the organization, information systems play an important role in planning and 

management of human resources.  These systems will  serve as an important personnel 

administration operational programs, including employee record keeping, budget control, 

compensation,  benefits  management,  and  government  reporting.  A  human  resources 

information system (HRIS) is the integration of software, hardware, support functions and 

system  policies  and  procedures  into  an  automated  process  designed  to  support  the 

strategic and operational activities of the human resources department and managers 

throughout the organization. 

 
An HRIS database maintains an inventory of people, job skills, and positions and its 

system draws on these inventories for transaction processing, reporting, and tracking. The 

HRIS  provides  a  foundation  for   a  set  of  analytical  tools  that  assist  managers  in 

establishing objectives and in evaluation the  performance of the organization's human 

resources programs. The well  designed HRIS will serve as the main management tool for 

aligning human resources department goal with long term planning goals. 

 
Development of HRIS 
HRISs are systems used to collect, record, and store, analyze, and retrieve data concerning 
an organizationós human resources. The collection of information on aspects of work life 
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as  diverse  as  salary  and  payroll,  compensation,  leave,  accidents,  superannuating  and 

employee benefits has always been part of the human resource managerós function. 

 
 
In the early development of human resource management, information systems, although 

often accurate  and comprehensive, were mainly used for administrative and operational 

purposes. Forms were used to collect leave requests, workers compensation and accident 

data, and salary variation and superannuation entitlements. During the 1970s and 1980s, 

several factors radically changed attitudes towards human resource information systems. 

The increasing complexity of payroll systems in this period demanded more flexibility in, 

and access to information system. In large organizations, centralized payroll processing 

sections began to be separated from other human resource functions. Some organizations 

contracted   their   payroll   responsibilities   to   external   payroll   bureaus   with   greater 

technological expertise, and for reduced costs. 

 
Nature and Benefits of HRIS 
Modern human resource information systems are comprehensive, accurate and accessible 
systems for recording employee and work data relevant to HRM, HR and organizational 

planning. HRIS  is the system used to acquire, store, manipulate, analyze, retrieve and 

distribute pertinent information regarding an organizationós human resources. Its purpose 

is to facilitate, or support, straight, tactical and  operational decision making, to avoid 

litigation, to evaluate programs, policies, or practice and daily operations Specific  benefits 

of such systems include: 

i. Improved planning and program development using decision support software. Faster 

information processing and improved response times 

ii. Decreased administrative and HR costs 

iii. Accuracy of information 

iv. Enhanced Communication at all  levels. Not all  systems fulfill all  these requirements, 

nor is such a complete system suitable for all  organizations. Essentially however all  HRIS 

contain information on: 

¶  Employees 
¶  Jobs and work conditions 

¶  Positions 
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¶  HR events (e.g. recruitment. training and development, performance appraisals, 

and terminations). 

 
Comprehensive and integrated HRIS can be used widely -in administrative, operational 

and strategic fields by HR and other managers. On the operational level HRIS data can be 

used to identify potential internal applicants for job vacancies, saying external recruitment 

costs and assuring employees of career opportunities. Strategically, such information may 

be used to gauge the effectiveness of current  recruitment  or promotional systems, their 

costs and/ or benefits, and enable subsequent changes of direction in line with proposed 

organizational strategies. 

 
HRIS enables the human resource department to make a more active role in organizational 

planning. Computerization will make forecasting more timely, cost effective, and efficient. 

Integration and storage in a single database all  of the human resources information. HRIS 

will  accelerate the process of comparing costs and benefits of human resources activities.. 

An effective HRIS will  facilitate the east storage and retrieval of human resources records 

that are very vital for operations. Human resources information systems (HRIS) can play 

an important part in acompanyós HR function. After all, we live, work and play in the 

information age. Implementing an effective HRIS can be sure-fi re for HR to stay on the 

cutting edge in its bid to deliver more effective and streamlined service. 

 
HRIS can assist human resources in numerous ways, but particularly in their day-to-day 

duties by  streamlining workflow processes through control processes, system interfaces 

and database validation.  One  of the most common HR gripes is being bombarded with 

mundane e-mail and administrative work  that takes away from the actual practice of 

Ųwalking the flooró. For instance, a HRIS can automatically route e-mails to a generic 

mailbox that anyone in HR might open up and see what processing and transactions have 

been going on. For those e-mails that need approval it can use the information structure 

within the HR database to work out  which person works in which division, who has 

approved it initially and who to forward that approval to the next person. 

 
In this instance a database can also maintain all  the rules, so if  the e-mail is not acted on 

for several days, the HRIS then escalates the issue and goes to the next in charge or works 

out what it needs to do, which in turn reduces paper flow. When a new employee comes 

on board, for instance, the HRIS creates e-mails that need to be generated so that security 

knows  about  the  new  employee,  switchboard  is  notified  and  the  legal  department  is 

advised about if there are any compliance or registration issues. 

 
With continued technological breakthroughs HRIS systems are becoming increasingly 

advanced. One of the most core HRIS functions is intranet HR self-service. Some larger 

companies use their intranet  today for online appraisals, career management, sentiment 

surveys, training registrations and publishing people related company information, HRIS 

can also integrate with desktop applications including e-mail, word document merges and 

schedules via triggered actions within the HRIS, so that events and actions are monitored, 

documents generated, appointments booked and checked and emails prepared and sent 

(online analytical processing databases), real time systems, web GUIós and scanned data. 
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